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This Administrative Report is issued as an informal document to ensure prompt
dissemination of preliminary results, interim reports, and special studies. We
recommend that it not be abstracted or cited.



PREFACE

A combination of three annual reports compiled for the
Pelagics Plan Monitoring Team of the Western Pacific Regional
Fishery Management Council (Council), this document reviews the
1988 pelagic fisheries of the Commonwealth of the Northern
Mariana Islands and the territories of American Samoa and Guam.
Each island report addresses the information requirements set

forth in the federal Pelagic Species Fishery Management Plan and
its implementing regulations.

The staff of the Honolulu Laboratory's Western Pacific
Fishery Information Network (WPACFIN) was instrumental in
developing each of the island reports, in concert with a
representative from each island's fisheries agency and with a
Council-contracted computer programmer. The reports were.
combined into this administrative report for documentation
purposes and ease of reference. This is the second year the
Honolulu Laboratory has developed report modules on behalf of
each of these islands' fisheries agencies.
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The Plan Monitoring Team reporting process is still in its
early stages of development and is primarily geared toward
describing and documenting the fishery rather than analyzing it.
As the Plan Monitoring Team defines more specific and in-depth
statistically valid analyses to be performed, computerized
systems will need to be developed and transferred to each of the
islands' fisheries offices to process its data. The WPACFIN
program will facilitate this development and transfer so that
future annual reports can be completed entirely by local staffs.
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INTRODUCTION

The Fishery Management Plan (FMP) for the Pelagic Fisheries
of the Western Pacific Region was implemented by the National
Oceanic and Atmospheric Administration's National Marine
Fisheries Service (NOAA Fisheries) in 1987. The Western Pacific
Regional Fishery Management Council (Council) developed the FMP
to manage the pelagic resources occurring in its area of
jurisdiction as defined in the Magnuson Fishery Management and
Conservation Act of 1976. The management goal of the Pelagic FMP
is to maintain pelagic stocks at optimal population levels while
managing foreign fishing; promoting equitable domestic
utilization of the resources by commercial, subsistence, and
recreational sectors; eliminating waste from incidental harvest;
and diminishing the risk of gear conflicts.

The pelagic management unit species (PMUS) covered by this
FMP are given below.

Common Name Scientific Name
Mahimahi (dolphinfish) Coryphaena hippurus
Pompano dolphinfish C. equiselis

Wahoo Acanthocybium solandri
Indo-Pacific blue marlin Makaira mazara
Black marlin M. indica

Striped marlin Tetrapturus audax
Shortbill spearfish T. angustirostris
Swordfish Xiphias gladius
Requiem sharks ’ Carcharhinidae
Thresher sharks ' Alopiidae
Hammerhead sharks Sphyrnidae

Mackerel sharks Lamnidae

The Pelagic FMP required the Council to establish a Pelagic
Plan Monitoring Team (Team) to prepare an annual report on the
status of the pelagic fisheries for each of the island areas
served by the Council. The Team decided to adopt a modular
approach to developing the annual report, whereby each island
area would develop an individual report for its pelagic fishery
and would submit the report to the Team for review. This report
module is submitted to the Team on behalf of the Territory of
American Samoa Department of Marine and Wildlife Resources (DMWR)
to help the Team determine the effectiveness of the FMP in
meeting its goal in American Samoa.

Preparation of this report was a cooperative effort among
staff of the NOAA Fisheries Honolulu Laboratory's Western Pacific
Fishery Information Network (WPACFIN), a contractor of the
Council, and a newly appointed Team member from DMWR. Some of
the tables and figures were prepared by the contractor using
computer programs developed specifically for the Council for that
purpose; other data summaries, tables, and figures were prepared
by WPACFIN staff using ad-hoc programs and data base queries.

All data used in this report were collected by DMWR staff. The
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DMWR is upgrading its computer processing capabilities to enable
its Team member to complete all processing for writing future
reports. The WPACFIN is assisting DMWR meet this goal. This
annual report module on the pelagic fisheries of American Samoa
was prepared through cooperative efforts of the agencies involved
and is the official submission of the DMWR to the Team for the
1988 calendar year.

FISHERY PERFORMANCE DATA

The American Samoa fishery operates primarily around the
main island of Tutuila and the Manu'a Islands and is carried out
primarily from small (about 28-foot) catamarans, called alias,
and manta cats making 1 to 2-day trips. The DMWR staff obtained
data from 1982 to September 1985 by attempting to interview each
boat operator at dockside at the time of landing; however, a
complete enumeration of each landing was not obtained. The
fisheries staff enumerated the number of trips taken by each
commercial vessel and used each vessel's average landings per
trip to estimate total annual harvest for each vessel. The sum
of the estimated landings for all vessels was then divided by the
sum of all documented landings to create an expansion factor for
estimating total catch by species. These expansion factors were
used to raise the tabulated amounts by simple, direct proportion.
Starting in October 1985, data were collected using a survey
design employing sampling and statistically based expansion
algorithms for the Tutuila fishery and by continuing the
enumeration for the Manu'a fishery. Therefore, data presented in
this report are estimates of the commercial landings of pelagic
species in American Samoa.

Fishery performance data are summarized in Tables 1-8 and
Figures 1-18 in Appéndices A and B, respectively. Although tuna
species are not covered by the FMP, they are included in various
tables and figures because they are, by far, the most important
pelagic fishery resource harvested in American Samoa. The
commercial harvest of shark species is very low. Annual
summaries for years prior to 1988 have been included in this
report because species subtotals not provided in the first annual
report have been added to the tables. For brevity, tables of
monthly statistics are not included in this report, but they are
available for review at the Honolulu Laboratory. Monthly data
are presented in many of the figures. Comments on the data
summarized in the tables and figures are provided under the
following subsections as identified in the FMP. For additional
background information on American Samoa's data collecting
systems, assumptions and analyses used to summarize data in this
report, the pelagic fishery, or specifics on other American Samoa
fisheries, refer to the Team's other annual report, volumes of
WPACFIN's "Fishery Statistics of the Western Pacific" (Hamm and
Kassman 1986, Hamm and Quach 1988, 1989), or Aitaoto (1989).




1. Total Catch, Foreign and Domestic, by Species and Gear

No licensed foreign fishing under the FMP has taken place
since the plan came into effect; hence, there are no foreign data
to summarize. Total domestic "catch" data are not available,
only estimated "landings," which are reported below.

2. Total Landings and Estimated Revenues by Species and Gear

Estimated domestic commercial landings of pelagic species in
1988 equaled 180,860 pounds--up from the 1987 landings but still
lower than the peak of 1984 (Figure 1). The value of the
landings was $158,359, which was more than the 1984 landings but
less than the 1986 landings (Figure 1). The 1988 landings of
PMUS were also up from 1987, but only slightly (Figure 2). Tunas
remain the primary pelagic group landed, followed by the "all
others" category, which is predominantly bottomfish and reef fish
(Figure 2). The principal method used to harvest pelagics is
trolling (Figure 3). Although the landings of mahimahi,
billfish, and sharks increased in 1988, landings of wahoo
declined (Figure 4).

3. Fishing Effort

Fishing effort was estimated in terms of the effective
number of trips in which each pelagic species or species group
was landed. An effective trip for a particular species (or
species category) is defined as a fishing trip resulting in
the landing of said species (or species category). The total
number of effective pelagic trips decreased slightly in 1988
(Figure 1) because of a decrease in the number of effective trips
for tunas (Figure 5). However, the number of effective trips for
the PMUS group increased in 1988 (Figure 5) as did the number of
effective trips for all species within the PMUS group (Figure 6).
Trolling was the most important method used in 1988, but the

longline method was reported for the first time since 1985
(Figure 7).

4. Annual and Quarterly Catch Rate by Species and Gear

Catch rate is calculated by dividing the landed weight of a
species (or species category) by the number of trips resulting in
a landing of any of the pelagic species, including tunas.
Quarterly catch rates are not provided; however, annual, monthly,
and average monthly catch rates for the trolling-surface method
are summarized in Figures 8, 9-11, and 12, respectively. The
annual catch rate of sharks rose from zero in 1987, and that of
mahimahi and billfish increased sharply in 1988, whereas the
annual catch rate of wahoo decreased. This seems somewhat at
odds with the fact that wahoo showed an increase in the number of

effective trips in 1988. cCatch rates were highest during the
peak seasons for each species.




5. Relationships Among Fishery Sectors
5.1 Species Categories

Annual landings of PMUS are relatively low and exceed only
those of the miscellaneous pelagics category (Figure 2). 1In
contrast, annual landings of tuna and the all others category are
substantially higher. On average, species category rankings are
tunas, all others (primarily bottomfish and reef fish), PMUS, and
miscellaneous pelagics. Ranking within the PMUS group are
mahimahi, billfish, wahoo, and sharks (Figure 4).

5.2 Fishing Methods

Fishing method is recorded for most trips taken, and surface
trolling is the only method used in American Samoa to harvest
significant quantities of PMUS. The troll-bottom method is
actually not a different type of trolling method and, instead is
a different type of fishing trip, that is, a single trip in which
both trolling and bottom fishing were done. A small amount of
tuna longlining also was recorded during 1988.

5.3 Fishery Stability

A total of 115 fishermen (boats) have landed pelagic species
commercially since 1982. Figure 13 shows the annual growth of
the fishery from 1982 to its peak in 1986, then a sharp decline
in 1987 and an increase in 1988. A statistic often used in
describing and monitoring a fishery is the number of the most
productive fishermen in a fishery, or "highliners." Highliners
is herein defined as the number of sampled fishermen landing over
3,000 pounds of pelagic species annually. The number of
highliners has fluctuated over the years, but has been fairly
stable in terms of the percentage of total pelagic fishes landed
by these major fishermen. Since 1984, there has been an average
of 43 fishermen, with the top 8 responsible for about 60% of the
sampled pelagic commercial landings.

6. Species Composition

On average, the rank of species contributing to the landings
of PMUS is mahimahi, billfish, wahoo, and sharks (Figure 4).
While annual mahimahi landings generally exceed those of
billfish, landings of billfish can be relatively substantial, as
in 1988. Wahoo landings have declined for the past 2 years,
while shark landings are quite low. Species composition seems to
be fairly stable in the fishery, although no statistical analyses
have been performed on the data to verify this statement.

7. Trends
7.1 Landings
No obvious significant difference in the trend of the
pelagic fishery has occurred since the last annual report,

although statistical methods have not been applied to the data.
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The 1988 mahimahi, billfish, and shark landings increased, while
the wahoo landings declined for the second year in a row.

7.2 Fishing Effort

Annual effective fishing effort (trips) for the PMUS group,
the PMUS species caught by surface trolling, and the PMUS group
by fishing method are plotted in Figures 5, 6, and 7,
respectively. No long-term trends are obvious; however, no
statistical analyses have been performed.

7.3 Catch Rate

Annual catch rates of the PMUS caught by surface trolling
show no discernible trends (Figure 8). Long-term monthly and
average monthly catch rates are provided for the PMUS caught by
surface trolling (Figures 9-12) and show higher catch rates for
each species during their highest seasonal abundance. No trends

are obvious, but no statistical analyses have been performed on
the data.

8. Seasonal Patterns of Fishing

Visual interpretations of average monthly landings and long-
term monthly landings of the PMUS (Figures 14-18) indicate a
broad June to October mahimahi season; a distinct January-
February billfish season with smaller spikes in May, June, and
November; and no discernible seasonality for wahoo and sharks.
Adjusting for the "reverse" Southern Hemisphere seasons of
American Samoa, makes the seasonal peaks of the PMUS similar to

those in other management areas, e.g., winter-spring mahimahi and
summer billfish seasons. '

9. Size Composition

Size composition statistics were not available for 1988.

ENFORCEMENT ACTIVITIES, PLAN ADMINISTRATION, AND PROBLEMS

This section should be added by the NMFS Enforcement branch
and the U.S. Coast Guard.

RESEARCH RESULTS

The DMWR has been conducting fishing experiments around Fish
Aggregation Devices (FAD's), but those data are not available to
include in this report. A FAD project report is being prepared.
Biological data on stomach contents of tunas have been collected
by DMWR during the last 2 years. Analysis of this information
will begin as soon as funds are available.




PROBLEMS REQUIRING COUNCIL CONSIDERATION AND ACTION

The fishery seems stable and growing, and DMWR staff
identified no problems requiring Council action.

ASSESSMENT OF MONITORING PROCESS

Existing computer programs for summarizing and analyzing
available data are insufficient to properly monitor the resource
and describe the fishery. Assistance is needed to develop these
tools to be used by the DMWR Team member in preparation of
subsequent annual reports.

RECOMMENDED ACTIONS

To date, only visual interpretations have been used on the
data. More thorough and statistically valid analyses should be
performed on the data to determine whether trends or problems
actually exist in this fishery. The Team should identify
specific questions about the fishery; form hypotheses to answer
these questions; determine analytical methods to test these
hypotheses; provide guidelines for interpreting the analyses; and
determine what constitutes trends, changes, or problems in the
fishery. The team should develop specific recommendations for
format and content of the annual report modules. A special 2- to
5-day workshop should be held, possibly in concert with the
Bottomfish Team and select members of the Council's Scientific
and Statistical Committee, to resolve these problems for all
Council management areas.

The DMWR collects hours-fished information for all
interviews obtained. Effort analyses should not be limited to
catch-by-trip analyses, but should also use catch-per-hour
information to obtain more precise measurements of fishing

effort. Computer programs need to be written and transferred to
DMWR to provide these statistics.

Length-frequency sampling.should be implemented to monitor
- the major pelagic species.

. The Team should discuss and decide whether it is useful and
beneficial to treat fishing trips which only trolled and those
which trolled and bottomfished as two separate fishing methods
for pelagics for all summaries and analyses.

Existing computer programs written under contract to the
Council should be transferred to DMWR, with appropriate training,
to enable DMWR's Team member to prepare next year's module. Many
other computer programs need to be written and transferred to
DMWR to provide information and statistical analyses that are not
included in the contractor's current processing system.
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APPENDIX A: TABLES

Table 1

Summary of the American Samoa Commercial
Pelagic Fishery, 1982-88

| | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 |
|Number of fishermen (boats) | | A | | ] | |
|landing pelagics | 18 | 24 | 40 | 46 | 54 | 34 | 41 |
[Number of trips which | | - | | | | |
|landed pelagics | 221 | 413 | 667 | 525 | 1131 | 661 | 644 |
| *Number of fishermen (boats)| ] | |. | | | ]
|landing over 3,000 pounds I 2 3 1 12 | 9 | 8 | 4 | 6 |
lof pelagics in the year ] | ] | ] | | |

|*Percent of total pelagics |
|landed, that were landed ]
I
I

|by fishermen with over
3,000 pounds for the year

|Total estimated |

| | ! | I | | I
|commercial fPounds | 24818] 90743|236213|130665|190067|138274|180860|
|landings of |-=mmmee- |

| | | I | I |
Ipelagic species [Dollars | 21826| 66259|153568|130583|166617|116810|158359]
| (including tunas) | | | | | | | | |

* Based on data base sample data, not a census of the commercial fishery.




FISHING METHOD

Table 2

AMERICAN SAMOA 1982 ANNUAL ESTIMATED
COMMERCIAL LANDINGS OF PELAGIC SPECIES
DEPARTMENT OF MARINE AND WILDLIFE RESOURCES

EFFORT, SALES, AND REVENUE

BY METHOD AND SPECIES

SPECIES

NUMBER
TRIPS

WEIGHT
(LBS)

REVENUE
(%)

TROLLING-SURFACE

BOTTOMFISH

SPEAR

ALL GEARS

PMUS TOTAL
MAHTIMAHI
WAHOO
BILLFISH TOTAL
BLUE MARLIN
SAILFISH
TUNAS TOTAL
PMUS & TUNAS
PELAGICS-MISC. TOTAL
RAINBOW RUNNER
MISC. TROLL FISH
ALL PELAGICS

PMUS TOTAL
SHARKS
TUNAS TOTAL
PMUS & TUNAS
PELAGICS-MISC. TOTAL
RAINBOW RUNNER
MISC. TROLL FISH
ALL PELAGICS '

PMUS TOTAL
SHARKS

PMUS & TUNAS

ALL PELAGICS

PMUS TOTAL
MAHIMAHI
WAHOO
BILLFISH TOTAL
BLUE MARLIN
SAILFISH
SHARKS
TUNAS TOTAL
PMUS & TUNAS
PELAGICS-MISC. TOTAL
RAINBOW RUNNER
MISC. TROLL FISH
ALL PELAGICS

221

1343
742
114
442
315
127

45
22234
23577

1241

24

1217

24818

1322
742
103
398
284
114

79
19204
20526

1300

42

1258

21826
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FISHING METHOD

TROLLING-SURFACE

LONGLINE-TUNA

BOTTOMFISH

SPEAR

GILL NET-7/10 FT

Table 3

AMERICAN SAMOA 1983 ANNUAL ESTIMATED
COMMERCIAL LANDINGS OF PELAGIC SPECIES
DEPARTMENT OF MARINE AND WILDLIFE RESOURCES

EFFORT, SALES, AND REVENUE

BY METHOD AND SPECIES

NUMBER

SPECIES ' TRIPS
PMUS TOTAL 46
MAHIMAHI 39
WAHOO : 13
BILLFISH TOTAL 4
BLUE MARLIN 2
SAILFISH 2
TUNAS TOTAL 350
PMUS & TUNAS 357
PELAGICS-MISC. TOTAL 39
RAINBOW RUNNER 24
MISC. TROLL FISH 20
ALL PELAGICS 359
TUNAS TOTAL 4
PMUS & TUNAS 4
ALL PELAGICS 4
PMUS TOTAL 11
WAHOO 2
SHARKS 9
TUNAS TOTAL 11
PMUS & TUNAS 22
PELAGICS-MISC. TOTAL 26
MISC. TROLL FISH - 26
ALL PELAGICS 44
PELAGICS-MISC. TOTAL 6
MISG. TROLL FISH 6
ALL PELAGICS 6
PELAGICS-MISC. TOTAL 13
MISC. TROLL FISH 13
ALL PELAGICS 13

10

WEIGHT

113
113
113

REVENUE

198
198
198

PRICE
($/LB)
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Table 3 (Cont.)

NUMBER WEIGHT REVENUE PRICE
FISHING METHOD SPECIES TRIPS (LBS) ($)  ($/LB)
ALL GEARS PMUS TOTAL 56 3524 4583  1.30
MAHIMAHI 39 1443 2216 1.54

WAHOO 15 631 922  1.46

BILLFISH TOTAL 4 1157 934 0.81

BLUE MARLIN 2 1083 867 0.80

SAILFISH 2 74 67 0.90

SHARKS ) 9 293 511 1.74

TUNAS TOTAL 361 85986 59810 0.70

PMUS & TUNAS 374 89510 64393  0.72

PELAGICS-MISC. TOTAL 81 1233 1866  1.51

RAINBOW RUNNER 24 654 877 1.34

MISC. TROLL FISH 63 579 989 1.71

ALL PELAGICS 413 90743 66259 © 0.73
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Table 4

AMERTCAN SAMOA 1984 ANNUAL ESTIMATED
COMMERCIAL LANDINGS OF PELAGIC SPECIES
DEPARTMENT OF MARINE AND WILDLIFE RESOURCES

EFFORT, SALES, AND REVENUE
BY METHOD AND SPECIES

REVENUE

114197

2917
528
175

2214

1501
713

26684
29601
29601

4616
9
3343
1264
497
5113
898
198
700

PRICE

CQCOMHOOOOOORMKO

OCOO0OOO0OO+HKHFK

NUMBER WEIGHT

FISHING METHOD SPECIES TRIPS (LBS)
TROLLING-SURFACE PMUS TOTAL 70 6432
MAHIMAHI 47 1446

WAHOO : 26 631

BILLFISH TOTAL 17 4355

BLUE MARLIN 14 4158

SAILFISH 3 197

TUNAS TOTAL 463 155017

PMUS & TUNAS 474 161449

PELAGICS-MISC. TOTAL 180 23371

RAINBOW RUNNER 72 2111

MISC. TROLL FISH 124 21260

ALL PELAGICS 567 184820

LONGLINE-TUNA PMUS TOTAL 5 2786
MAHIMAHI 5 354

WAHOO 1 124

BILLFISH TOTAL 5 2308

BLUE MARLIN 5 1516

SAILFISH 5 792

TUNAS TOTAL 12 41784

PMUS & TUNAS 12 44570

ALL PELAGIGS 12 44570

BOTTOMFISH PMUS TOTAL 28 1546
MAHIMAHT 1 8

WAHOO 15 815

SHARKS 12 723

TUNAS TOTAL . 15 441

PMUS & TUNAS 42 1987

PELAGICS-MISC. TOTAL 51 531

RAINBOW RUNNER 14 129

MISC. TROLL FISH 42 - 402

ALL PELAGICS 85 2518

12
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Table 4 (Cont.)

NUMBER WEIGHT REVENUE PRICE

FISHING METHOD SPECIES TRIPS (LBS) % ($/LB)
TROLLING-BOTTOMFISH PMUS TOTAL 3 68 81 1.20
WAHOO 3 68 81 1.20

TUNAS TOTAL 20 1482 1328 0.90

PMUS & TUNAS : 20 1550 1409 0.91

PELAGICS-MISC. TOTAL 19 2755 2350 0.85

RATNBOW RUNNER 3 64 64 1,01

MISC. TROLL FISH . 18 2691 2286 0.85

ALL PELAGICS 32 4305 3759 0.87

ALL GEARS PMUS TOTAL : 100 10832 12819 1.18
MAHIMAHI 53 1808 ) 2230 1.23

WAHOO 45 1638 4329 2.64

BILLFISH TOTAL 22 6663 4996 0.75

BLUE MARLIN 19 5674 4105 0.72

SAILFISH 8 989 891 0.90

SHARKS 12 723 1264 1.75

TUNAS TOTAL 502 198724 118099 0.59

PMUS & TUNAS 528 209556 130918 0.62

PELAGICS-MISC. TOTAL 244 26657 22650 0.85

RAINBOW RUNNER 86 2304 2441 1.06

MISC. TROLL FISH 181 24353 20209 0.83

ALL PELAGICS 667 236213 153568 0.65
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Table 5

AMERTICAN SAMOA 1985 ANNUAL ESTIMATED
COMMERCIAL LANDINGS OF PELAGIC SPECIES
DEPARTMENT OF MARINE AND WILDLIFE RESOURCES

EFFORT, SALES, AND REVENUE
BY METHOD AND SPECIES

REVENUE

PRICE
($/LB)

HFOHOROKRPEEONIM

OFHHOORREFROKRO

, NUMBER WEIGHT

FISHING METHOD SPECIES TRIPS (LBS)
TROLLING-SURFACE PMUS TOTAL 89 8849
MAHIMAHI 64 5354

WAHOO : 32 1139

BILLFISH TOTAL 8 1904

BLUE MARLIN 5 1621

SAILFISH 3 283

SHARKS 3 452

TUNAS TOTAL 298 52037

PMUS & TUNAS 334 60886

PELAGICS-MISGC. TOTAL 75 11392

RAINBOW RUNNER 20 537

MISC. TROLL FISH 56 10855

ALL PELAGICS 381 72278

LONGLINE-TUNA PMUS TOTAL 10 5597
MAHIMAHI 9 1410

WAHOO 6 648

BILLFISH TOTAL 10 3539

BLUE MARLIN 8 1156

SAILFISH 10 2383

TUNAS TOTAL 10 41488

PMUS & TUNAS 10 47085

PELAGICS-MISC. TOTAL 4 215

MISC. TROLL FISH - 4 215

ALL PELAGICS 10 47300

BOTTOMFISH PMUS TOTAL 9 536
MAHIMAHI 4 100

WAHOO 5 436

TUNAS TOTAL 27 577

PMUS & TUNAS 36 1113

PELAGICS-MISC. TOTAL 14 - 152

MISC. TROLL FISH 14 152

ALL PELAGICS 49 1265
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Table 5 (Cont.)

NUMBER WEIGHT REVENUE PRICE

FISHING METHOD SPECIES TRIPS (LBS) (%) ($/LB)
TROLLING-BOTTOMFISH PMUS TOTAL 15 1067 1601 1.50
MAHIMAHI 8 300 669 2.23

WAHOO 5 115 137  1.19

BILLFISH TOTAL 1 78 78 1.00

SAILFISH 1 78 78 1.00

SHARKS 3 574 717  1.25

TUNAS TOTAL ] 56 6709 6231 0.93

PMUS & TUNAS 64 7776 7832 1.01

PELAGICS-MISC. TOTAL 26 1926 1380 0.72

RAINBOW RUNNER . 1 21 21 1.00

MISC. TROLL FISH 25 1905 1359 0.71

ALL PELAGICS 86 9702 9212 0.95

STATIC FISHING PELAGICS-MISC. TOTAL 1 120 84 0.70
MISC. TROLL FISH 1 120 84 0.70

ALL PELAGICS 1 120 8 0.70

ALL GEARS PMUS TOTAL 123 16049 24509 1.53
MAHIMAHI - 85 7164 14876 2.08

WAHOO 48 2338 2879 1.23

BILLFISH TOTAL 19 5521 5521 1.00

BLUE MARLIN 13 2777 2777  1.00

SAILFISH 14 2744 2744  1.00

SHARKS 6 1026 1233 1.20

TUNAS TOTAL 390 100811 96075 0.95

PMUS & TUNAS 443 116860 120584 1.03

PELAGICS-MISC. TOTAL 120 13805 9999 0.72

RAINBOW RUNNER 21 558 558 1.00

MISC. TROLL FISH 100 13247 9441 0.71

ALL PELAGICS 525 130665 130583 1.00
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Table 6

AMERICAN SAMOA 1986 ANNUAL ESTIMATED
COMMERCIAL LANDINGS OF PELAGIC SPECIES
DEPARTMENT OF MARINE AND WILDLIFE RESOURCES

EFFORT, SALES, AND REVENUE
BY METHOD AND SPECIES

NUMBER WEIGHT
FISHING METHOD SPECIES ' TRIPS (LBS)
TROLLING- SURFACE PMUS TOTAL 183 14060
MAHIMAHI 143 8461
WAHOO : 34 1256
BILLFISH TOTAL 26 3666
BLUE MARLIN 23 3567
SAILFISH 3 99
SHARKS 4 677
TUNAS TOTAL 806 149268
PMUS & TUNAS 829 163328
PELAGICS-MISC. TOTAL 20 289
RAINBOW RUNNER 11 126
MISC. TROLL FISH 9 163
ALL PELAGICS 829 163617
BOTTOMFISH PMUS TOTAL 4 128
WAHOO 3 104
SHARKS 1 24
TUNAS TOTAL 8 379
PMUS & TUNAS 12 507
PELAGICS-MISC. TOTAL 7 379
MISC. TROLL FISH 7 379
ALL PELAGICS 19 886
TROLLING-BOTTOMFISH PMUS TOTAL - 54 3431
MAHIMAHI 48 1943
WAHOO 16 952
BILLFISH TOTAL 3 499
BLUE MARLIN 3 499
SHARKS 1 37
TUNAS TOTAL 273 21784
PMUS & TUNAS 279 25215
PELAGICS-MISC. TOTAL 9 - 349
RAINBOW RUNNER 3 65
MISGC. TROLL FISH 6 284
ALL PELAGICS 283 25564
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FISHING METHOD

ALL GEARS

N
Table 6 (Cont.)

NUMBER WEIGHT REVENUE PRICE
SPECIES TRIPS (LBS) ($)  ($/LB)
PMUS TOTAL 241 17619 24341 1.38
MAHIMAHI 191 10404 15778 1.52
WAHOO 53 2312 3259 1.41
BILLFISH TOTAL 29 4165 4540 1.09
BLUE MARLIN 26 4066 4441 1.09
SAILFISH 3 99 99 1.00
SHARKS 6 738 764 1.03
TUNAS TOTAL 1087 171431 141266 0.82
PMUS & TUNAS 1120 189050 165607 0.88
PELAGICS-MISC. TOTAL 36 1017 1010 0.99
RAINBOW RUNNER 14 191 201 1.06
MISC. TROLL FISH 22 826 809 0.98
ALL PELAGICS 1131 190067 166617 0.88
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Table 7

AMERICAN SAMOA 1987 ANNUAL ESTIMATED
COMMERCIAL LANDINGS OF PELAGIC SPECIES
DEPARTMENT OF MARINE AND WILDLIFE RESOURCES

EFFORT, SALES, AND REVENUE
BY METHOD AND SPECIES

NUMBER WEIGHT

FISHING METHOD SPECIES TRIPS (LBS)
TROLLING- SURFACE PMUS TOTAL 64 4394
MAHIMAHI 50 2264

WAHOO : 21 974

BILLFISH TOTAL 6 1156

SAILFISH 6 1156

TUNAS TOTAL 503 120772

PMUS & TUNAS 509 125166

PELAGICS-MISC. TOTAL 13 202

RAINBOW RUNNER 4 19

MISC. TROLL FISH 9 183

ALL PELAGICS 509 125368

BOTTOMFISH PMUS TOTAL 2 157
WAHOO 2 157

TUNAS TOTAL 7 154

PMUS & TUNAS 9 311

ALL PELAGICS 9 311
TROLLING-BOTTOMFISH PMUS TOTAL 10 532
MAHIMAHI 4 125

WAHOO 6 175

BILLFISH TOTAL 3 232

BLUE MARLIN 3 232

TUNAS TOTAL 143 12063

PMUS & TUNAS 143 12595

ALL PELAGICS 143 12595

ALL GEARS PMUS TOTAL . 76 5083
MAHIMAHI 54 2389

- WAHOO 29 1306

BILLFISH TOTAL 9 1388

BLUE MARLIN 3 - 232

SAILFISH 6 1156

TUNAS TOTAL 653 132989

PMUS & TUNAS 661 138072

PELAGICS-MISC. TOTAL 13 202

RAINBOW RUNNER 4 19

MISC. TROLL FISH 9 183

ALL PELAGICS 661 138274
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Table 8

AMERICAN SAMOA 1988 ANNUAL ESTIMATED
COMMERCIAL LANDINGS OF PELAGIC SPECIES
DEPARTMENT OF MARINE AND WILDLIFE RESOURCES

EFFORT, SALES, AND REVENUE
BY METHOD AND SPECIES

REVENUE

121
121169
135418

837

445

392
136255

140
140
4786
4926
4926

43
43
796
839
736
27
709
1575

1317
518
799

12422
13739

1109
181
928

PRICE
($/LB)
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_ NUMBER WEIGHT
FISHING METHOD SPECIES TRIPS (LBS)
TROLLING-SURFACE ~ PMUS TOTAL 93 10024
MAHTMAHT 60 5169

WAHOO : 22 S44

BILLFISH TOTAL 15 3828

BLUE MARLIN 11 3751

SAILFISH 4 77

SHARKS 7 483

TUNAS TOTAL 433 154917

PMUS & TUNAS 449 164941

PELAGICS-MISG. TOTAL 31 722

RAINBOW RUNNER 23 408

MISC. TROLL FISH 8 314

ALL PELAGICS 450 165663

LONGLINE- TUNA PMUS TOTAL 4 93
WAHOO 4 93

TUNAS TOTAL 25 2702

PMUS & TUNAS 25 2795

ALL PELAGICS 25 2795

BOTTOMFISH PMUS TOTAL 3 174
SHARKS , 3 174

TUNAS TOTAL 17 457

PMUS & TUNAS - 20 631

PELAGICS-MISC. TOTAL 32 467

RAINBOW RUNNER 3 17

MISC. TROLL FISH 32 450

ALL PELAGICS 49 1098
TROLLING-BOTTOMFISH PMUS TOTAL 24 828
» MAHIMAHT 17 296
WAHOO 13 - 532

TUNAS TOTAL 96 9178

PMUS & TUNAS 100 10006

PELAGICS-MISC. TOTAL 27 752

RAINBOW RUNNER 5 121

MISC. TROLL FISH 26 631

ALL PELAGIGS 106 10758
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Table 8 (Cont.)

NUMBER WEIGHT REVENUE PRICE

FISHING METHOD SPECIES TRIPS (LBS) ($) ($/LB)
SPEAR TUNAS TOTAL 7 227 274  1.21
PMUS & TUNAS 7 227 274  1.21

PELAGICS-MISC. TOTAL 7 319 481 1.51

MISC. TROLL FISH 7 319 481 1.51

ALL PELAGICS 14 546 755 1.38

ALL GEARS PMUS TOTAL 124 11119 15749  1.42
MAHIMAHI 77 5465 11017 2.02

WAHOO : 39 1169 1697  1.45

BILLFISH TOTAL 15 3828 2871 0.75

BLUE MARLIN 11 3751 2813 0.75

SAILFISH 4 77 58 0.75

SHARKS 10 657 164 0.25

TUNAS TOTAL 578 167481 139447  0.83

PMUS & TUNAS 601 178600 155196 0.87

PELAGICS-MISC. TOTAL 97 2260 3163  1.40

RAINBOW RUNNER 31 546 653 1.20

MISC. TROLL FISH 73 1714 2510 1.47

ALL PELAGICS 644 180860 158359  0.88
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APPENDIX B: FIGURES

Figure 1

AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY

ANNUAL LANDINGS, REVENUE AND EFFORT
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Figure 2
AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
ANNUAL LANDINGS BY SPECIES CATEGORY
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Figure 3

AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY

ANNUAL LANDINGS OF PMUS BY FISHING METHOD
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Figure 4
AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY

ANNUAL LANDHﬂGS OF PMUS SPECIES FOR TROLLING-SURFACE
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Figure 5

Effective Trips

AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
ANNUAL EFFECTIVE TRIPS BY SPECIES CATEGORY
ALL FISHING METHODS
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Figure 6

AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
ANNUAL EFFECTIVE TRIPS OF PMUS SPECIES
’ FOR TROLLING-SURFACE
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Figure 7

Effective Trips

AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
ANNUAL EFFECTIVE TRIPS OF PMUS BY FISHING METHOD
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Figure 8

AMERICAN SAMOA COMMERCIAL

PELAGIC FISHERY

ANNUAL CATCH RATE OF PMUS SPECIES FOR TROLLING-SURFACE
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Figure 9

Pounds/Effective PMUS-&-Tunas-Trip

AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
MONTHLY CATCH RATE OF MAHIMAHI FOR TROLLING-SURFACE
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Figure 10

Pounds/Effeclive PMUS-&-Tunas-Trip

AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
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Figure 11

AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
MONTHLY CATCH RATE OF BLUE MARLIN FOR TROLLING-SURFACE
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Figure 12

AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
AVERAGE MONTHLY CATCH RATE BY PMUS SPECIES
FOR TROLLING-SURFACE 1982-1988
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Figure 13

AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
ANNUAL NUMBER OF FISHERMEN AND LEVEL OF LANDINGS
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Figure 14
AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
AVERAGE MONTHLY LANDINGS BY SPECIES CATEGORY
ALL FISHING METHODS 1982-1988
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Figure 15

AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
AVERAGE MONTHLY LANDINGS OF PMUS SPECIES
FOR TROLLING-SURFACE 1982-1988
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AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
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Figure 17

AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
MONTHLY WAHOO LANDINGS FOR TROLLING-SURFACE
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Figure 18
AMERICAN SAMOA COMMERCIAL PELAGIC FISHERY
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INTRODUCTION

The Fishery Management Plan (FMP) for the Pelagic Fisheries
of the Western Pacific Region was implemented by the National
Oceanic and Atmospheric Administration's National Marine
Fisheries Service (NOAA Fisheries) in 1987. The Western Pacific
Regional Fishery Management Council (Council) developed the FMP
to manage the pelagic resources occurring in its area of
jurisdiction as defined in the Magnuson Fishery Management and
Conservation Act of 1976. The management goal of the Pelagic FMP
is to maintain pelagic stocks at optimal population levels while
managing foreign fishing; promoting equitable domestic
utilization of the resources by commercial, subsistence, and
recreational sectors; eliminating waste from incidental harvest;
and diminishing the risk of gear conflicts.

The pelagic management unit species (PMUS) covered by this
FMP are given below.

Common Name ' Scientific Name
Mahimahi (dolphinfish) Coryphaena hippurus
Pompano dolphinfish C. equiselis

Wahoo Acanthocybium solandri
Indo-Pacific blue marlin Makaira mazara
Black marlin M. indica

Striped marlin Tetrapturus audax
Shortbill spearfish T. angustirostris
Swordfish Xiphias gladius
Requiem sharks Carcharhinidae
Thresher sharks Alopiidae
Hammerhead sharks Sphyrnidae

Mackerel sharks Lamnidae

The Pelagic FMP required the Council to establish a Pelagic
Plan Monitoring Team (Team) to prepare an annual report on the
status of the pelagic fisheries for each of the island areas
served by the Council. The Team decided to adopt a modular
approach to developing the annual report, whereby each island
area would develop an individual report for its pelagic fishery
and would submit the report to the Team for review. This report
module is submitted to the Team to help determine the
effectiveness of the FMP in meeting its goal in Guam.

Preparation of this report was a cooperative effort among
staff of NOAA Fisheries Honolulu Laboratory's Western Pacific
Fishery Information Network (WPACFIN), a contractor of the
Council, and a newly appointed Team member from the Guam Division
of Aquatic and Wildlife Resources (DAWR). Some of the tables and
figures were prepared by the contractor using computer programs
developed specifically for the Council for that purpose; other
data summaries, tables, and figures were prepared by WPACFIN
staff using ad-hoc programs and data base queries. This report
is based on two major sets of data: commercial landings data
collected by WPACFIN through a voluntary reporting system
established by WPACFIN in 1982 with major fresh fish dealers on
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Guam, and creel survey data collected by the DAWR. The WPACFIN
Program Manager and DAWR staff biologists have reviewed and
discussed the data in this report. Through cooperative efforts
of the agencies involved, this annual report on the pelagic
fishery of Guam is DAWR's official submission to the Team for the
1988 calendar year.

Both data collection systems used to monitor Guam's
fisheries have limitations related to the sample size included in
the data bases; hence, data from both systems are presented to
provide a more complete and accurate description of the fishery.
The percent coverage obtained through the commercial landings
data collection system in the last 2-3 Years probably has been
steadily declining. Therefore, it is believed that the usability
of this data set to directly monitor the fisheries of Guanm is
also decreasing. No adjustment factors have yYet been devised to
help alleviate changes in percent coverage of the commercial
data. Additionally, marketing problems on Guam in the past 2
years have resulted in limits being placed on the quantity of
fish that would be purchased from each trip for certain in-season
species, e.g., mahimahi and skipjack tuna.

This report provides various summary statistics on the
pelagic fishery of Guam from both the commercial and creel survey
data sets for 1979-88. It does not review all previously
described and published detailed information on the fishery. For
additional background information on Guam's data collection
systems, assumptions, and analyses used to summarize data in this
report, the pelagic fishery, or specifics on other Guam fisheries
refer to the DAWR annual reports, the Team's first annual report,
or volumes of WPACFIN's "Fishery Statistics of the Western
Pacific" (Hamm et al. 1986; Hamm and Quach 1988, 1989).

FISHERY PERFORMANCE DATA

Commercial fishery performance data are summarized in Tables
1-5 and Figures 1-29 in Appendices A and B, respectively. The
figures represent alternative methods of viewing the data, but
neither the text nor analyses fully explore the meaning or
application of all of the figures. Although tuna species are not
covered by the FMP, they are included in various tables and
figures because they are as important as the PMUS to the pelagic
fishery in Guam. Commercial harvesting of shark species is low
compared with PMUS and tunas. Annual summaries for years prior
to 1988 have been included in this report because species
subtotals not provided in the first annual report have been added
to the tables. For brevity, tables of monthly statistics are not
included in this report, but are available for review at the
Honolulu Laboratory. Comments on the data summarized in the

tables and figures are provided under the following subsections
as identified in the FMP.




1. Total Catch, Foreign and Domestic, by Species and Gear

No licensed foreign fishing under the FMP has taken place
since the plan came into effect; hence, there are no foreign data
to summarize. Total domestic "catch" data are not available,
only "landings," which are reported below.

2. Total Landings and Estimated Revenues by Species and Gear

Domestic commercial landings of pelagic species in 1988
equaled 141,632 pounds worth $193,234. Table 5 provides the
breakdown by species and gear. Comparison of the commercial
landings and creel survey estimated total landings shows a
serious problem in using only the commercial data for monitoring
purposes, i.e., declining commercial landings but greatly
increased total landings in 1988 (Figure 1). The commercial
landings of mahimahi were essentially the same in 1988 as in
1987, but the creel survey estimates showed an all-time record
mahimahi season in 1988--nearly four times as large as
the 1987 season (Figure 2).

3. Fishing Effort

Fishing effort was estimated in terms of the effective
number of trips in which each pelagic species or species group
was landed. An effective trip for a particular species (or
species category) is defined as a fishing trip resulting in the
landing of said species (or species category). The number of
recorded commercial trips landing any pelagic species declined
slightly for the third year in a row (Figures 3 and 4). Creel
survey data for 1988 indicate about a 70% increase over 1987 in
the total number of trolling trips (Figures 3 and 5). Creel
survey data show over a 50% increase in the number of hours spent
trolling (Figure 5). Commercial data show a decreasing level of
effort in terms of the total number of trips (Figure 3), the
number of trips by species category (Figure 6), number of vessels
(Figure 7), and average length of a trip (Figure 8). The number
of effective trips by PMUS decreased for wahoo, billfish, and
sharks, but slightly increased for mahimahi (Figure 9).

4. Annual and Quarterly Catch Rate by Species and Gear

Catch rate is calculated by dividing the landed weight of a
species (or species category) by the number of trips resulting in
a landing of any of the pelagic species, including tunas.
Quarterly catch rates are not provided; however, annual, monthly,
and average monthly commercial catch rates for combined trolling
and unspecified fishing methods are summarized in Figures 10, 11-
13, and 14, respectively. As expected, catch rates were highest
during the peak seasons for each species.




5. Relationships Among Fishery Sectors
5.1 Species Categories

Pelagic species generally comprise 70-90% of the annual
commercial landings (Table 1) and 80-90% of the estimated total
landings (Figure 15). Annual commercial landings of the PMUS are
typically larger than tunas and all other categories (Figure 16).
Estimated total landings of the PMUS have been higher than the
tunas for the past 4 years but, before that, fluctuated in
importance relative to the tunas (Figure 15).

5.2 Fishing Methods

Trolling is, by far, the most important method used in Guam
Lo catch pelagic species. The commercial landings system first
began recording the fishing methods in late 1982. Before that,
all landings were by unspecified methods (Figure 17). Since
1983, recording of data by wholesalers has continued to improve
with respect to identification of the method used to capture the
fish; hence, the continued decline in the landings of pelagic
fishes (Figure 17) and PMUS (Figure 18) is attributed to
unspecified methods. A safe assumption is that essentially all

catches of pelagic fishes by unspecified methods were actually
caught by trolling.

Two other fishing methods that target pelagic species were
used to a small degree in Guam in 1982-83, longline and ika-shibi
(Figure 19). The longlining was actually done as an experimental
fishing project and recorded sold fish from six trips in 1983.
Also, in 1983, two boats reportedly tried ika-shibi fishing on
one trip each. Catch rate for these two trips were high, so it
seems curious that the method did not develop into a regular
fishery. The 1987 longline landings shown in Figure 19 were
actually from a foreign vessel and should have been coded as
"imports,"™ not as domestic longline effort. The large and fast-
growing foreign longline fishery operating out of Guam may

influence the development of a domestic longline fleet in the
future.

The commercial landings data base also records incidental
pelagic landings for a variety of other fishing methods, e.gq.,
jigging, bottom fishing, and spearfishing (Figure 20). Most of
these landings are actually data coding errors by the
wholesalers; that is, the pelagic species were caught by
trolling, but the fishing trip included the other method as well.
The commercial landings system was designed to record the method
of capture, so most of the landings recorded for these incidental
methods are considered errors. The 1988 data are considered
errorfree with respect to recorded fishing method because they
were carefully scrutinized and reviewed by WPACFIN staff and the
wholesaler who submitted the data. The 1988 data show that

virtually all of the pPelagic fishes (99.98% by weight) were
landed by trolling.




5.3 Fishery Stability

A total of 359 fishermen (boats) have landed pelagic fish
commercially since 1980. The 81 boats that landed pelagic
species commercially in 1988 was the lowest number on record.

The number of highliners, the most productive fishermen (defined
herein as those landings over 5,000 pounds of pelagic fish),
continued to decline in 1988 to only eight, the fewest since 1982
(Figure 7). The number of big highliners, e.g., those landings
over 10,000 pounds, declined to zero in 1988--down from five in
1987 (Figure 7). The average price paid for pelagic species has
also declined steadily since 1986, .dropping a total of $0.21 per
pound (Figure 1). The pelagic commercial fishery of Guam appears
to have declined significantly in recent years. Additional study
is needed to further describe and document this apparent trend.

6. Species Composition

Figures 15, 16, and 21 show a fluctuating mix for the
commercially landed major pelagic species. Table 4 and Figure 22
show an apparently "healthy" but fluctuating species mix for the
creel survey estimated total landings of the major pelagic
species. Statistical analyses of the data are needed to test
whether any changes have occurred or trends exist.

7. Trends

7.1 Landings

Commercial landings of pelagic species have been steadily
declining since 1985, with 1988 recording the lowest landings
since 1982 (Figure 1). However, based on creel survey data, the
estimated total landings of pelagic species for 1988 were the
highest on record, due primarily to record high mahimahi landings

(Figures 1 and 2). No statistical analyses of the data have been
performed.

7.2 Fishing Effort

Commercial fishing effort .seems to be steadily declining in
recent years. The commercial number of trips (Figure 3), number
of fishermen, number of highliners and big highliners (Figure 7),
and the average length of a commercial trip (Figure 8) are all
declining. However, the total fishing effort for pelagic
species, as estimated through the DAWR creel surveys, is not
declining (Figures 3 and 5), nor is the average length of a
trolling trip (Figure 23). Statistical analyses and additional
investigations are needed to better understand these apparently
conflicting statistics. Marketing problems and changes and the
increased charter boat fleet no doubt have had significant
influences on the commercial data.

7.3 Catch Rate

Table 2 and Figure 8 and Table 3 and Figure 23 compare two
methods of calculating catch per hour for the commercial and

5




creel survey data, respectively. Annual, long-term monthly, and
average monthly catch-per-trip summaries of the commercial data
(Figures 10-14) show fluctuating and possibly declining annual
catch rates, distinct seasonality, and higher catch rates for
each species during its highest seasonal abundance (Figures 25-
29) . No long-term trends in catch rates are obvious. Commercial
and creel data apparently show somewhat different pictures of
catch rates. Statistical analyses are needed, and the Team needs
to identify which methods and which measures of catch per unit of
effort (CPUE) will be used to monitor the fishery.

8. Seasonal Patterns of Fishing

No extensive analyses of seasonal patterns of fishing have
been conducted to date, but trends in relative abundance of
species are apparent (Figures 25-29). A feeding study by the
DAWR for the major pelagic species recorded a correlation between
food availability and abundance of pelagic predatory fish. This
study confirms the seasonal abundance of pelagic fish around Guam
as shown for the commercial landings (Figures 25-26). The DAWR
has also implemented a study that will use sea surface
temperatures from satellite imagery to predict migration,
abundance, and occurrence of seasonal fish.

9. Size Composition
Available size composition data are not in a readily usable
form and still have not been analyzed.
ENFORCEMENT ACTIVITIES, PLAN ADMINISTRATION, AND PROBLEMS
This section should be added by the NMFS Enforcement branch
and the U.S. Coast Guard.
RESEARCH RESULTS
Other than the completed feeding ecology study and the newly
implemented satellite imagery study mentioned above, no research
projects are being conducted on pelagic species by DAWR staff.
PROBLEMS REQUIRING COUNCIIL CONSIDERATION AND ACTION
Although the commercial fishery seems to be failing, the
overall pelagic fishery seems fairly stable, and DAWR staff has
identified no problems requiring Council action.
ASSESSMENT OF MONITORING PROCESS
. Existing computer programs for summarizing and analyzing
avallable data are insufficient to properly monitor the resource
and describe the fishery. Assistance is needed to develop these

tools to be used by DAWR biologists in preparation of subsequent
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annual reports. The development of relevant island modules is
currently limited by the vague guidelines established in the FMP.
The data available since the formulation of the FMP have changed,
and amendment of the FMP to reflect a new structure would be
helpful. If island modules are expected to provide data,
analyses, and recommendations, the procedures for types of data

required, statistical approaches, and overall objectives must be
specific.

RECOMMENDED ACTIONS

To date, only visual interpretations have been used on the
data. More thorough and statistically valid analyses should be
performed on the data to determine whether trends or problems
actually exist in this fishery. The Team should identify
specific questions about the fishery; form hypotheses to answer
these questions; determine analytical methods to test these
hypotheses; provide guidelines for interpreting the analyses; and
determine what constitutes trends, changes, or problems in the
fishery. The Team should develop specific recommendations for
format and content of the annual report modules. A special 2- to
5-day workshop should be held, possibly in concert with the
Bottomfish Team and select members of the Council's Scientific

and Statistical Committee, to resolve these problems for all
Council management areas.

The commercial landings system should be improved to include
a broader coverage. Currently the WPACFIN staff coordinate,
collect, and process the commercial landings and effort data for
Guam. The DAWR has a concern and interest in collecting this
information but is limited to involvement in recreational and
subsistence fisheries only, because 100% of its funding is
through Dingell-Johnson funds, which cannot be used for
commercial activities. If the Guam report module is to include
commercial data, a mechanism, e.q., funding, must be developed to
support DAWR's involvement in the commercial fisheries.

Length-frequency and biological sampling of the major
pelagic species should be implemented or increased if these data
are to be routinely reported in the annual report modules.
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APPENDIX A: TABLES

Table 1

Summary of the Guam Commercial Pelagic Fishery 1980-88

|

I ............................
|Total commercial landings
|in pounds

l ............................
|Total landings | pounds
|of pelagic | dollars
|species | avg $/1lb
Joemm e

|Pércent of pelagics
Jlandings to total landings

[oremmme e
|Number of trips which
|landed pelagics

[ommmm e
[Number of fishermen (boats)
|landing pelagics *

[ommmmem e eaeas
|Ppetagics catch per trip
R T LR T T T
|Total catch of pelagics

| by highliners **

| by big-highliners ***

frmmme e
|Percent of total pelagics

| landed by highliners

| landed by big-highliners
I
[Number of trips made by

| highliners

| big-highliners
L LT T T .
[Number of highliners

|Number of big-highliners

Jom e
[Catch per trip of

| highliners

| big-highliners

1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 |

------- R ] e EEEEE CUTRERY EECEERy IR

| | | | I ! !
105014} 145970] 140762| 311029| 281402 296624] 237512 219507|
------- R S el ol el Rttt ot

88706| 129748] 130540] 256606| 196226| 214179] 203524] 193955 |
111870] 174707| 173270 342207} 257841| 336876 301460| 280662|
1.26]  1.35]  1.33]  1.33]  1.31]  1.57] 1.48]  1.45]

------- R ARl EELEbbd RAhbbdd RARAAAAd PAREEEEY EREEREEY
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84.5| 88.9] 92.7| 82.5| 69.7| 72.2| 85.7| 88.3|
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0] 24299] 35658| 119795| 54462| 113194| 62033] 78769|
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27] 49| 60| 60| 53] 70] 66| 59]
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* Number of known fishermen plus one to account for landings by miscellaneous fishermen.
** Highliners = fishermen (boats) landing over 5,000 pounds of pelagics during the year.
*** Big-highliners = fishermen (boats) tanding over 10,000 pounds of pelagics during the year.
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""""" I
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Table 2

Summary of the Guam Commercial Pelagic Fishery
For Trips With Known Effort 1982-88

I | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 |
SRR ST RS |-oee-- J-oee- - AR |-eeeee- |-oeeeee R |-eee- !
|Number of fishermen | 39 | 77 | 82 | 94 | 85 | 90 | 79 |
|- |-oneeee )-eeeeee |--eeee- |-2eeee- R |-=eeeee |-=eeeee !
|Percent of total | i | | | | | |
|pelagic fishermen | 43 | 7). 85| 91 | 98 | 96 | 98 |
Jrmeme oo oo |-eeo- - |eeeee |--eeeee |-eese-- [-eeeees !
|Number of trips | 194 | 727 | 1038 | 1480 | 1652 | 1468 | 1500 |
e RRREE ERRRREEI R |-eeeees Jeeeees |eeeee R |
|Percent of total | | | ] | | I ]
[pelagic trips | 19 41 70} 8] 98| 8| 9|
|2omese e |-eeeees |-eeeees |--eeees |--eeees |--eeee- oo oo |
|Total hours | 1833 | 8004 | 10725 | 13835 | 12263 | 10149 | 9278 |
| -memnnns oo oo |seeees |-2eee |--eeeee |=eeee [--enees !
[Total tandings | 26802 | 99650 |132355 |188456 |191465 |174358 |133526 |
Joomreee e |-eeeees oo oo R R |oeeeee R !
|Hours per trip | 95 10| 103] 9.4 ) 7.4] 6.9 | 6.2}
I v | 72 M| 103 09| 77| 71| 63 |
|--eemmmnen s |-eeeeee |-oeeeee |-neeeee |--eeeee |--eeeee |-=eeees |-oeeeee !
|[catch per trip | 1381 137 128) 127 16| 119 | 89 |
I VoL 97 M 93| M5 19| 126 | 103 |
e R [-oeeees |-=eeees R RS |-=eeee- AR !
|Catch per hour (CPUE1) | ] ] ] | | ] |
|(sum catch/sum hrs) | 1.6 | 12,5 123 | 13.6 | 15.6 I 17.2 | 14.4 |
[¢(Annual est. observation) | [ I ] | | I |
|- |--eeeee |---eeee |--e-eee oo J-seeee |--eeee |---eee !
[Catch per hour (CPUE2) ] | | | I ] | |
|(sum(catch/hrs)/sum trips) | 20.7 | 15.8 ] 17.2 | 17.9 | 17.3 | 20.3 | 14.6 |
[¢trip is an observation) | | | | ) I | ]
oo |-eeee f-eenee |-oeeee |----ee |oeeee |---eee |-eeeee |
| Standard Deviation and Coefficient of Variation of CPUE |
| e
|With trip CPUE defined | I | | i | ] |
|as a sample observation I | | | | } ] |
| oreeeene I N R | | |
| sb=std(lbs/hrs) (SD1) | 44.6 | 19.2 | 29.7 | 53.6 | 34.4 | 89.4 | 12.9 |
| ctv=(sD1/CPUER) hH | 215 21| 172 | 299 | 199 | 441 | 88 |
I L E et ieneiccieanaa.n
[With trip CPUE defined as | i ] | ] l | |
la "mean® observation I | | I I I | I
| oo I N B N | !
| Sb=(sD1/sqrectrips)) (sD2)| 3.2 | 0.7 0.9] 1.4 0.9| 2.3 | 0.3
| cv=(sp2/CPUE2) (cv2) | 15 | 4 | 5| 8 | 5 | 12 | 2 ]
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Table 3

Guam DAWR Pelagic Creel Survey Summary Statistics

Year Catch CV Boat hrs. CV Trips CV CPUELl** CPUE2* CV
1979 221289 11 31749 8 6328 7 10.0 7.2 15
1980 505562 13 41870 15 7394 9 12.1 13.0 13
1981 447505 18 35430 8 6763 7 12.6 12.3 12
1982 550396 8 39146 5 7566 5 14.1 14.4 11
1983 413752 12 32085 7 6287 6 12.9 12.2 11
1984 478940 12 35196 9 7276 7 13.6 14.3 11
1985 612604 10 48823 7 9900 6 12.5 13.2 9
1986 348824 11 38201 8 7992 6 9.1 9.2 12
1987 367025 12 38475 8 7342 8 9.5 10.0 19
1988 772884 13 58874 7 12454 6 13.1 12.0 10

* CPUEl = annual catch divided by annual boat hours
*% CPUE2 = average of daily CPUE

Table 4

Creel Survey Pelagic Species Composition 1979-88

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
Sharks 281 13724 1455 5303 6963 428 2087 1488 5534 6326
Mahimahi 68175 203136 27954 160200 128130 28847 92407 85393 86362 310032
Wahoo 25349 32825 82635 66416 89010 56501 159300 68830 82892 99801
Blue Marlin 33553 32192 40389 32465 30359 63057 77565 57682 73169 68511
Sailfish 0 1411 1272 1425 . 3820 952 915 1474 5913 1145
Blk. Marlin 0 2705 4909 1911 0 0 0 0 0 0
Spearfish 0 0 0 0 1] 0 0 0 855 1957
Skipjack \ 56690 175542 158493 137735 85008 248243 - 137097 73199 59228 184838
Yellowfin 29171 49386 107828 137202 65598 71502 122707 47290 41754 77434
Dogtooth 113 758 12894 5624 1521 968 8488 4159 3706 5964
Kawakawa 332 0 544 880 499 1398 1972 9 1509 3497
Tunas (misc) 0 0 399 34 0 0 97 40 28 17
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Table 5

GUAM 1979-88 ANNUAL COMMERCIAL LANDINGS OF PELAGIC SPECIES
EFFORT, SALES, AND REVENUE BY FISHING METHOD AND SPECIES

YEAR FISHING METHOD SPECIES NUMBER  WEIGHT REVENUE PRICE
TRIPS (LBS) (§) (§$/LB)

1979 UNSPECIFIED PMUS TOTAL 103 7259 8087 1.11
MAHIMAHI 35 793 992 1.25

WAHOO . 66 3227 4049 1.25

BILLFISH TOTAL 19 3239 3046 0.94

SAILFISH 2 98 107 1.09

MARLIN-UNSPECIFIED 17 3141 2939 0.94

TUNAS TOTAL 125 8432 10099 1.20

PMUS & TUNAS 176 15691 18186 1.16

PELAGIGCS-MISC. TOTAL 49 2914 3643 1.25

RAINBOW RUNNER 13 232 290 1.25

MISC. TROLL FISH 38 2682 3353 1.25

ALL PELAGICS 205 18605 21829 1.17

1980 UNSPECIFIED PMUS TOTAL 576 51816 66609 1.29
MAHIMAHI 332 26338 32968 1.25

WAHOO 256 10631 15845 1.49

BILLFISH TOTAL 112 14847 17796 1.20

SAILFISH 5 262 328 1.25

MARLIN-UNSPECIFIED 107 14585 17468 1.20

TUNAS TOTAL 482 34707 42123 1.21

PMUS & TUNAS 819 86523 108732 1.26

PELAGICS-MISC. TOTAL 109 2185 3138 1.44

RAINBOW RUNNER 31 523 683 1.31

~MISC. TROLL FISH 82 1662 2455 1.48

ALL PELAGICS 837 88708 111870 1.26

1981 UNSPECIFIED PMUS TOTAL 727 65446 90571 1.38
MAHIMAHI 312 15540 23261 1.50

WAHOO 466 27305 40933 1.50

BILLFISH TOTAL 149 22222 26187 1.18

SAILFISH 11 587 770 1.31

MARLIN-UNSPECIFIED 138 21635 25417 1.17

SHARKS 9 379 190 0.50

TUNAS TOTAL 694 59833 77404 1.29

PMUS & TUNAS 1048 125279 167975 1.34

PELAGICS-MISC. TOTAL 225 4469 6734 1.51

RAINBOW RUNNER 118 2256 3393 1.50

MISC. TROLL FISH 128 2213 3341 1.51

ALL PELAGICS 1089 129748 174709 1.35
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YEAR FISHING METHOD

1982 UNSPECIFIED

TROLLING

JIGGING

1982 1IKA SHIBI

LONGLINE-TUNA

Table 5 (Cont.)

SPECIES NUMBER
TRIPS

PMUS TOTAL 526
MAHIMAHI 367
WAHOO 194
BILLFISH TOTAL 71
SAILFISH 3
MARLIN-UNSPECIFIED 68
SHARKS ) 16
TUNAS TOTAL 387
PMUS & TUNAS 694
PELAGICS-MISC. TOTAL 106
RAINBOW RUNNER 16
MISC. TROLL FISH 93
ALL PELAGICS 715
PMUS TOTAL 174
MAHIMAHI 81
WAHOO 125
BILLFISH TOTAL 21
SAILFISH : 1
MARLIN-UNSPECIFIED 20
SHARKS 6
TUNAS TOTAL 218
PMUS & TUNAS 272
PELAGICS-MISC. TOTAL 46
RAINBOW RUNNER 18
MISC. TROLL FISH 32
ALL PELAGICS 273
PMUS TOTAL 1
WAHOO 1
TUNAS TOTAL 2
PMUS & TUNAS 2
PELAGICS-MISC. TOTAL 1
MISC. TROLL FISH 1
ALL PELAGICS 2
PMUS TOTAL 1
MAHIMAHI 1
SHARKS 1
TUNAS TOTAL 1
PMUS & TUNAS 1
PELAGICS-MISC. TOTAL 1
MISC. TROLL FISH 1
ALL PELAGICS 1
PMUS TOTAL 1
SHARKS 1
TUNAS TOTAL 2
PMUS & TUNAS 3
ALL PELAGICS 3
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($/1B)

(LBS)

89384
2160
161
1999
91544

13059
3066
6706
3078
84
2994
209
23452
36511
839
234
605

37350

117
117
495
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11

11
623

66
13
53

9
75

10
10
85

48
48
231
279
279

(%)

48720
117813
3303
242
3061
121116

18354
4659
9966
3624

104
3520
105

30341

48695
1290

353
937
49985

176
176
695
871

16

16
887

46
19
27
13
59
15
15
74

24
24
373
397
397
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Table 5 (Cont.)

YEAR FISHING METHOD SPECIES NUMBER  WEIGHT REVENUE PRICE
TRIPS (LBS) ($) ($/1B)
1982 BOTTOMFISH-SHALLOW PMUS TOTAL 6 201 198 0.99
MAHIMAHI 1 36 54 1.50
WAHOO 3 65 94 1.45
SHARKS 3 100 50 0.50
TUNAS TOTAL 4 301 436 1.45
PMUS & TUNAS 9 502 634 1.26
PELAGICS-MISC. TOTAL 5 42 62 1.50
RATINBOW RUNNER 1 4 5 1.50
MISC. TROLL FISH 5 38 57 1.50
ALL PELAGICS 10 544 696 1.28
BOTTOMFISH-DEEP PMUS TOTAL 2 66 51 0.78
MAHIMAHI 1 8 12 1.50
WAHOO 1 10 15 1.50
SHARKS 1 48 24 0.50
TUNAS TOTAL 1 31 31 1.00
PMUS & TUNAS 3 97 82 0.85
PELAGICS-MISC. TOTAL 1 24 35 1.50
MISC. TROLL FISH 1 24 35 1.50
ALL PELAGICS 3 121 117 0.98
ALL GEARS PMUS TOTAL 711 63610 87942 1.38
MAHIMAHI 451 34119 49313 1.45
WAHOO 324 14480 21684  1.50
BILLFISH TOTAL 92 13880 16374 1.18
SAILFISH 4 245 305 1.25
MARLIN-UNSPECIFIED 88 13635 16069 1.18
SHARKS 28 1131 571 0.50
TUNAS TOTAL 615 63850 80609 1.26
PMUS & TUNAS 984 127460 168551 1.32
PELAGICS-MISC. TOTAL 160 3086 4721 1.53
RAINBOW RUNNER 35 399 600 1.51
MISC. TROLL FISH 133 2687 4121 1.53
ALL PELAGICS 1007 130546 173272 1.33
1983 UNSPECIFIED PMUS TOTAL 204 23759 32983 1.39
MAHIMAHI 153 13694 18792 1.37
WAHOO 110 8117 12202 1.50
BILLFISH TOTAL 16 1702 1862 1.09
SHORTBILL SPEARFISH 1 38 38 1.00
SAILFISH 4 201 230 1.14
MARLIN-UNSPECIFIED 13 1463 1594 1.09
SHARKS 4 246 127 0.52
TUNAS TOTAL 134 8066 9173 1.14
PMUS & TUNAS 220 31825 42156 1.32
PELAGICS-MISC. TOTAL 28 702 852 1.21
RAINBOW RUNNER 8 141 189 1.34
MISC. TROLL FISH 22 561 663 1.18
ALL PELAGICS 224 32527 43008 1.32
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YEAR FISHING METHOD

Table 5 (Cont.)

WEIGHT REVENUE

(LBS)

($)

1983 TROLLING

JIGGING

IKA SHIBI

LONGLINE-TUNA

SPECIES NUMBER
TRIPS

PMUS TOTAL 1266
MAHIMAHI 899
WAHOO 629
BILLFISH TOTAL 137
SAILFISH 19
MARLIN-UNSPECIFIED 119
SHARKS . 26
TUNAS TOTAL 891
PMUS & TUNAS 1481
PELAGICS-MISC. TOTAL 203
RAINBOW RUNNER 70
MISC. TROLL FISH 148
ALL PELAGICS - 1492
PMUS TOTAL 6
MAHTMAHI 3
WAHOO 5
SHARKS 1
TUNAS TOTAL ' 5
PMUS & TUNAS 9
PELAGICS-MISC. TOTAL 1
MISC. TROLL FISH 1
ALL PELAGICS 9
PMUS TOTAL 1
WAHOO 1
SHARKS 1
TUNAS TOTAL 2
PMUS. & TUNAS 2
ALL PELAGICS 2
PMUS TOTAL 5
MAHIMAHI 3
WAHOO 1
BILLFISH TOTAL 1
MARLIN-UNSPECIFIED 1
SHARKS 3
TUNAS TOTAL 4
PMUS & TUNAS 6
ALL PELAGICS 6

15

146010
83756
41041
20103
1225
18878
1110
66237
212247
3565
963
2602

215812

227
50
159
18
220
447
2

2
449

72
40
32
1599
1671
1671

595
290

22
112
112
171
376
971
971

200203
116954
59535
23159
1515
21644
555
83309
283512
4686
1427
3259
288198

318
75
234
9
288
606
3

3
609

76
60
16
2450
2526
2526

685
427
32
140
140
86
566
1251
1251
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YEAR FISHING METHOD

1983 BOTTOMFISH-SHALLOW

BOTTOMFISH-DEEP

SPEAR

OTHER

Table 5 (Cont.)

SPECIES NUMBER
TRIPS

PMUS TOTAL 6
MAHIMAHI 3
WAHOO 1
BILLFISH TOTAL 1
MARLIN-UNSPECIFIED 1
SHARKS 2
TUNAS TOTAL . 5
PMUS & TUNAS 10
PELAGICS-MISC. TOTAL 4
RAINBOW RUNNER - 2
MISC. TROLL FISH 2
ALL PELAGICS : 11
PMUS TOTAL 18
MAHIMAHI 11
WAHOO 7
BILLFISH TOTAL 3
MARLIN-UNSPECIFIED 3
SHARKS 6
TUNAS TOTAL 22
PMUS & TUNAS 30
PELAGICS-MISC. TOTAL 14
RAINBOW RUNNER 8
MISC. TROLL FISH 10
ALL PELAGIGCS 35
PMUS TOTAL 3
MAHIMAHI 3
PMUS & TUNAS 3
PELAGICS-MISC. TOTAL 1
MISC. TROLL FISH 1
ALL PELAGICS 4
PMUS TOTAL 2
MAHIMAHI 1
SHARKS 1
PMUS & TUNAS 2
ALL PELAGICS 2

16

WEIGHT REVENUE

1351
527
274
336
336
214

2695

4046
324
188
136

4370

133
133
133

141

102
88
14

102

102

1644
741
399
397
397
107

3555

5199
435
281
154

5634

195
195
195
204

134
127

134
134

PRICE
($/LB)
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YEAR FISHING METHOD

1983 ALL GEARS

1984 UNSPECIFIED

TROLLING

JIGGING

Table 5 (Cont.)

SPECIES NUMBER
TRIPS

PMUS TOTAL 1511
MAHIMAHI 1076
WAHOO 754
BILLFISH TOTAL 158

SHORTBILL SPEARFISH 1

SAILFISH 23
MARLIN-UNSPECIFIED 137
SHARKS 44
TUNAS TOTAL 1063
PMUS & TUNAS 1763
PELAGICS-MISC. TOTAL 251

RATINBOW RUNNER 88

MISC. TROLL FISH 184
ALL PELAGICS 1785
PMUS TOTAL 259

MAHIMAHI 181

WAHOO 152

BILLFISH TOTAL 23

SHORTBILL SPEARFISH 1
SAILFISH 1
MARLIN-UNSPECIFIED 21

SHARKS 6
TUNAS TOTAL 304
PMUS & TUNAS 390
PELAGICS-MISC. TOTAL 66

RAINBOW RUNNER 19

“MISC. TROLL FISH 57
ALL PELAGICS 399
PMUS TOTAL 696

MAHIMAHT 211

WAHOO 493

BILLFISH TOTAL 166

SAILFISH . 8
MARLIN-UNSPECIFIED 160

SHARKS 6
TUNAS TOTAL 695
PMUS & TUNAS 1028
PELAGICS-MISC. TOTAL 165

RAINBOW RUNNER 44

MISC. TROLL FISH 136
ALL PELAGICS 1034
PMUS TOTAL 1

SHARKS 1
TUNAS TOTAL 9
PMUS & TUNAS 9
PELAGICS-MISC. TOTAL 21

MISC. TROLL FISH 21
ALL PELAGICS 27

17

WEIGHT REVENUE PRICE
($/LB)

(LBS)

172511
98641
49668
22353

38
1426
20889
1849
79444
251955
4654

1298

3356
256609

27768
12324
11479
3788
20

20
3748
177
29164
56932
1395
226
1169
58327

64210
7981

29490

26544
407
26137
195
70520
134730
2043
358
1685
136773

58

58
420
478
286
286
764

($)

236536
137443
72481
25683
38
1745
23900
929
99624
336160
6050
1906
4144
342210

39415
17443
17830
4024
20

25
3979
118
34027
73442
1921
317
1604
75363

92148
13571

51691

26793
542
26251
93
86166
178314
2755
535
2220
181069

29

29
596
625
361
361
986
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YEAR FISHING METHOD

Table 5 (Cont.)

WEIGHT REVENUE

1984 BOTTOMFISH-SHALLOW

BOTTOMFISH-DEEP

SPEAR

NET

ALL GEARS

SPECIES NUMBER
TRIPS

PMUS TOTAL 2
SHARKS 2
TUNAS TOTAL 2
PMUS & TUNAS 4
PELAGICS-MISC. TOTAL 5
MISC. TROLL FISH 5
ALL PELAGICS 8
PMUS TOTAL 1
SHARKS 1
TUNAS TOTAL 5
PMUS & TUNAS 6
ALL PELAGICS 6
PMUS TOTAL 2
MAHIMAHT 2
TUNAS TOTAL 1
PMUS & TUNAS 3
PELAGICS-MISC. TOTAL 2
MISC. TROLL FISH 2
ALL PELAGICS 5
TUNAS TOTAL 2
PMUS & TUNAS 2
PELAGICS-MISC. TOTAL 1
MISC. TROLL FISH 1
ALL PELAGICS 3
PMUS TOTAL 958
MAHIMAHT 394
WAHOO 645
BILLFISH TOTAL 189
SHORTBILL SPEARFISH 1
SAILFISH 9
MARLIN-UNSPECIFIED 181
SHARKS 16
TUNAS TOTAL 1018
'PMUS & TUNAS 1439
PELAGICS-MISC. TOTAL 260
RAINBOW RUNNER 63
MISC. TROLL FISH 222
ALL PELAGICS 1479

18

97
126
126

31
31

6
37
28
28
65

19
19
9
9
28

92159
20336
40969
30332
20

427
29885
522
100250
192409
3819
584
3235
196228

14
14
124
138
138

47
47

9
56
35
35
91

25
25
11
11
36

131704
31061
69521
30817

20

567
30230
305
120979
252683
5156
852
4304
257839
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YEAR FISHING METHOD

1985 UNSPECIFIED

TROLLING

JIGGING

BOTTOMFISH-SHALLOW

Table 5 (Cont.)

SPECIES NUMBER
TRIPS

PMUS TOTAL 70
MAHIMAHI 58
WAHOO 38
BILLFISH TOTAL 2
MARLIN-UNSPECIFIED 2
TUNAS TOTAL 47
PMUS & TUNAS . 82
PELAGICS-MISC. TOTAL 12
RAINBOW RUNNER 1
MISC. TROLL FISH 12
ALL PELAGICS 82
PMUS TOTAL 1244
MAHIMAHI 591
WAHOO 953
BILLFISH TOTAL 120

SHORTBILL SPEARFISH 2

SAILFISH 7
MARLIN-UNSPECIFIED 111
SHARKS 2
TUNAS TOTAL 944
PMUS & TUNAS 1560
PELAGICS-MISC. TOTAL 259
RAINBOW RUNNER 69
MISC. TROLL FISH 204
ALL PELAGICS 1581
TUNAS TOTAL 2
PMUS & TUNAS 2
PELAGICS-MISC. TOTAL 14
MISC. TROLL FISH - 14
ALL PELAGICS 15
PMUS TOTAL 4
MAHIMAHT 1
WAHOO 2
BILLFISH TOTAL 1
MARLIN-UNSPECIFIED 1
TUNAS TOTAL 4
PMUS. & TUNAS 7
PELAGICS-MISC. TOTAL 6
MISC. TROLL FISH 6
ALL PELAGICS 13

19

WEIGHT REVENUE PRICE
($/LB)

(LBS)

124110
40627
62700
20683

44

355
20284
100
74659
198769
4546
805
3741
203315

12
12
196
196
208

92
17
54
21
21
129
221
104
104
325

(%)

206992
76361
112085
18460
61

406
17993
86
106384
313376
6252
1239
5013
319628

18
18
262
262
280

180

33
108

39

39
142
322
146
146
468
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FISHING METHOD

BOTTOMFISH-DEEP

SPEAR

NET

OTHER

1985 ALL GEARS

1986 UNSPEGIFIED

Table 5 (Cont.)
SPECIES NUMBER
TRIPS

PMUS TOTAL
SHARKS
TUNAS TOTAL
PMUS & TUNAS
PELAGICS-MISC. TOTAL
RAINBOW RUNNER
MISC. TROLL FISH .
ALL PELAGICS

N ENNON

PMUS TOTAL
MAHIMAHI
WAHOO
TUNAS TOTAL
PMUS & TUNAS
PELAGICS-MISC. TOTAL
MISC. TROLL FISH
ALL PELAGICS

= =
O HFAOANNULMO

N

PMUS TOTAL
MAHIMAHI
TUNAS TOTAL
PMUS & TUNAS
ALL PELAGICS

N

TUNAS TOTAL
PMUS & TUNAS
ALL PELAGICS

e s

PMUS TOTAL
MAHTMAHI
WAHOO 1000
BILLFISH TOTAL 123

SHORTBILL SPEARFISH 2

1329
656

SAILFISH 7
MARLIN-UNSPECIFIED 114
SHARKS 4
TUNAS TOTAL 1008
PMUS & TUNAS 1672
PELAGICS-MISC. TOTAL 297
RAINBOW RUNNER 71
MISC. TROLL FISH 241
ALL PELAGICS 1718
PMUS TOTAL 5
MAHIMAHI 4
WAHOO 3
TUNAS TOTAL 2
PMUS & TUNAS 6
PELAGICS-MISC. TOTAL 1
MISC. TROLL FISH 1
ALL PELAGICS 6

20

WEIGHT REVENUE PRICE
($/LB)

(LBS)

460
227
233
58
518
48
48
566

40
40
118
158
158

15
15
15

132043
45829
65040
20937
44
355
20538
237
77106
209149
5033
817
4216

214182

441
355
86
84
525
27
27
552

(%)

185

850
421
429
87
937
68
68
1005

74
74
166
240
240

23
23
23

220378
85042
116405
18790
61

406
18323

141

109573
329951
6926
1257
5669
336877

668
512
156
97
765
41
41
806
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YEAR FISHING METHOD

1986 TROLLING

JIGGING

BOTTOMFISH-SHALLOW

1986 BOTTOMFISH-DEEP

SPEAR

NET

Table 5 (Cont.)

SPECIES NUMBER
TRIPS

PMUS TOTAL 1304
MAHIMAHI 781
WAHOO 693
BILLFISH TOTAL 266
SHORTBILL SPEARFISH 1
SAILFISH 18
MARLIN-UNSPECIFIED 249
SHARKS 5
TUNAS TOTAL 916
PMUS & TUNAS 1654
PELAGICS-MISC. TOTAL 231
RAINBOW RUNNER 50
MISC. TROLL FISH 195
ALL PELAGICS 1675
PMUS TOTAL 1
MAHIMAHI 1
PMUS & TUNAS 1
PELAGICS-MISC. TOTAL 1
MISC. TROLL FISH 1
ALL PELAGICS 2
PMUS TOTAL 3
MAHIMAHI 2
WAHOO 1
SHARKS 1
TUNAS TOTAL 3
PMUS & TUNAS 5
PELAGICS-MISC. TOTAL 2
RAINBOW RUNNER 1
MISC. TROLL FISH 1
ALL PELAGICS 6
PMUS TOTAL 1
SHARKS 1
PMUS & TUNAS 1
ALL PELAGICS 1
PMUS TOTAL 2
SHARKS 2
TUNAS TOTAL 2
PMUS & TUNAS 4
ALL PELAGICS 4
PMUS TOTAL 1
MAHIMAHI 1
PMUS & TUNAS 1
ALL PELAGICS 1

21

WEIGHT REVENUE PRICE
($/LB)

(LBS)

140821
62715
38894
38890

23

960
37907
322
56853
197674
4449
743
3706
202123

30
30
30
23
23
53

167
110
33
24
292
459
144
135
9
603

112
112
112
112

36
36
14
50
50

34
34
34
34

(%

212922
100809
75405
36538
29
1359
35150
170
80024
292946
6521
1111
5410
299467

38
38
38
34
34
72
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YEAR FISHING METHOD

1986 ALL GEARS

1987 UNSPECIFIED

TROLLING

JIGGING

Table 5 (Cont.)

SPECIES NUMBER
TRIPS

PMUS TOTAL 1314
MAHIMAHI 789
WAHOO 697
BILLFISH TOTAL 266

SHORTBILL SPEARFISH 1

SAILFISH 18
MARLIN-UNSPECIFIED 249
SHARKS 9
TUNAS TOTAL 923
PMUS & TUNAS 1669
PELAGICS-MISC. TOTAL 235

RAINBOW RUNNER 51

MISC. TROLL FISH 198
ALL PELAGICS 1692
PMUS TOTAL 36

MAHIMAHI 18

WAHOO 17

BILLFISH TOTAL 5

MARLIN-UNSPECIFIED 5

SHARKS 4
TUNAS TOTAL 32
PMUS & TUNAS 53
PELAGICS-MISC. TOTAL 19

RAINBOW RUNNER 1

MISG. TROLL FISH 19
ALL PELAGICS 62
PMUS TOTAL 1304

MAHIMAHT 726

WAHOO 803

BILLFISH TOTAL 1210

SATILFISH 18
MARLIN-UNSPECIFIED 195

SHARKS . 12
TUNAS TOTAL 757
PMUS & TUNAS 1547
PELAGICS-MISC. TOTAL 210

RAINBOW RUNNER 40
MISC. TROLL FISH 187
ALL PELAGICS 1564

PMUS TOTAL
SHARKS
PMUS & TUNAS
PELAGICS-MISC. TOTAL
MISC. TROLL FISH
ALL PELAGICS

OO\

22

N
WEIGHT REVENUE
(LBS) $
141641 213991
63244 101604
39013 75627
38890 36538

23 29

960 1359
37907 35150
494 222
57243 80605
198884 294596
4643 6813
878 1314
3765 5499
203527 301409
2313 2842
715 1233
572 950
898 595
898 595
128 64
2282 3203
4595 6045
349 439

7 10

342 429
4944 6484
126409 181679
46095 73263
44612 77939
35036 30144
1248 1221
33788 28923
666 333
56568 84417
182977 266096
3828 5215
504 762
3324 4453
186805 271311
26 13

26 13

26 13

275 344
275 344
301 357

PRICE
($/LB)
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YEAR FISHING METHOD

Table 5 (Cont.

)

WEIGHT REVENUE PRICE

LONGLINE-TUNA

BOTTOMFISH-SHALLOW

BOTTOMFISH-DEEP

SPEAR

OTHER

ALL GEARS

SPECIES NUMBER
TRIPS

PMUS TOTAL 1
WAHOO 1
TUNAS TOTAL 1
PMUS & TUNAS 1
ALL PELAGICS 1
PMUS TOTAL 2
MAHIMAHI 1
SHARKS 1
TUNAS TOTAL 1
PMUS & TUNAS 3
ALL PELAGICS 3
PMUS TOTAL 1
MAHIMAHI 1
WAHOO 1
BILLFISH TOTAL 1
MARLIN-UNSPECIFIED 1
TUNAS TOTAL , 4
PMUS & TUNAS 4
ALL PELAGICS 4
TUNAS TOTAL 2
PMUS & TUNAS 2
PELAGICS-MISC. TOTAL 3
MISC. TROLL FISH 3
ALL PELAGICS 5
PMUS TOTAL 1
WAHOO 1
TUNAS TOTAL 3
PMUS & TUNAS 3
PELAGICS-MISC. TOTAL 2
MISC. TROLL FISH 2
ALL PELAGICS 4
PMUS TOTAL 1344
MAHIMAHI 745
WAHOO 823
BILLFISH TOTAL 216
SAILFISH 18
MARLIN-UNSPECIFIED 201
SHARKS 18
TUNAS TOTAL 800
PMUS & TUNAS 1612
PELAGICS-MISC. TOTAL 240
RAINBOW RUNNER 41
MISC. TROLL FISH 217
ALL PELAGICS 1647

23

(LBS) ($) (§/LB)
328 328 1.00
328 328 1.00
377 377  1.00
705 705 1.00
705 705  1.00

76 70  0.92
32 48  1.50
44 22 0.50
13 13 1.00
89 83 0.94
89 83  0.94
161 197 1.23
45 67 1.50
21 35 1.70
95 95  1.00
95 95  1.00
282 312 1.11
443 509 1.15
443 509 1.15
15 20 1.33
15 20 1.33
23 31 1.38
23 31 1.38
38 51 1.36
17 36 2.00
17 33 2.00
588 1094 1.86
605 1128 1.86
31 38 1.25
31 38  1.25
636 1166 1.83
129330 185163  1.43

46887 74611 1.59

45550 79286 1.74

36029 30834 0.86

1248 1221 0.98

34781 29613  0.85
864 432 0.50

60125 89436  1.49

189455 274599  1.45

4506 6067 1.35

511 772 1.51
3995 5295 1.33
193961 280666  1.45




YEAR FISHING METHOD

1988 UNSPECIFIED

TROLLING

SPEAR

ALL GEARS

Table 5 (Cont.)

SPECIES NUMBER
TRIPS

PMUS TOTAL 1
SHARKS 1
PMUS & TUNAS 1
ALL PELAGICS 1
PMUS TOTAL 1273
MAHIMAHI . 773
WAHOO 583
BILLFISH TOTAL 137
SATILFISH : 15
MARLIN-UNSPECIFIED 124
TUNAS TOTAL 788
PMUS & TUNAS 1569
PELAGICS-MISC. TOTAL 166
RAINBOW RUNNER 99
MISG. TROLL FISH 84
ALL PELAGICS 1590

PELAGICS-MISC. TOTAL 2
RAINBOW RUNNER 2
ALL PELAGICS 2

PMUS TOTAL 1274
MAHIMAHI 773
WAHOO 583
BILLFISH TOTAL 137

SAILFISH 15
. MARLIN-UNSPECIFIED 124
SHARKS 1

TUNAS TOTAL 788

PMUS & TUNAS 1569

PELAGICS-MISC. TOTAL 168
RAINBOW RUNNER 101
MISC. TROLL FISH 84

ALL PELAGICS . 1592

24

WEIGHT REVENUE

92229
47161
25080
19988
1317
18671
45983
138212
3397
1977
1420
141609

6
6
6

92248
47161
25080
19988
1317
18671
19
45983
138231
3403
1983
1420
141634

128163
66741
44095
17327

1332
15995
60254

188417

4785

2857

1928

193202

8
8
8

128187
66741
44095
17327
1332
15995
24
60254
188441
4793
2865
1928

193234

PRICE
($/LB)
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APPENDIX B: FIGURES

Figure 1

Guam Commercial

And Estimated Total

Pelagic species Landings 1979-88
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Figure 2
GUAM PELAGIC FISHERY
COMPARISON OF DAWR TROLLING CPUE,
DAWR ESTIMATED TOTAL MAHIMAHI LANDINGS,
AND KNOWN COMMERCIAL MAHIMAHI LANDINGS
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Figure 3

Guam Pelagic Fishery

Comparison Of
Commercial And Estimated Total Effort
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Figure 4

Effective Trips

GUAM COMMERCIAL PELAGIC FISHERY
ANNUAL EFFECTIVE TRIPS OF PMUS BY FISHING METHOD
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Figure 5

Guam Creel Survey Pelagic Fishing
Annual Estimates Of Total Catch And Effort
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Figure 6

GUAM COMMERCIAL PELAGIC FISHERY

ANNUAL EFFECTIVE TRIPS BY SPECIES CATEGORY
ALL FISHING METHODS
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Figure 7

Number Of Guam Vessels Making

Commercial

Pelagic Landings
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Figure 8
Guam Commercial Pelagic Fishing
Trip Length, Catch Per Hour, And
Catch Per Trip
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Figure 9
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GUAM COMMERCIAL PELAGIC FISHERY

ANNUAL EFFECTIVE TRIPS OF PMUS SPECIES
FOR TROLLING AND UNSPECIFIED METHODS
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Figure 10

Pounds/Effective PMUS-&-Tunas-Trip

GUAM COMMERCIAL PELAGIC FISHERY

ANNUAL CATCH RATE OF PMUS SPECIES
FOR TROLLING AND UNSPECIFIED METHODS
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Figure 11
—
GUAM COMMERCIAL PELAGIC FISHERY
MONTHLY CATCH RATE OF MAHIMAHMI
FOR TROLLING AND UNSPECIFIED METHODS
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Figure 12

GUAM COMMERCIAL PELAGIC FISHERY

MONTHLY CATCH RATE OF WAHOO
FOR TROLLING AND UNSPECIFIED METHODS
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Figure 13

Pounds/Effeclive PMUS-&-Tunas-Trip
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Figure 14

Pounds/Effecfive PMUS-&-Tunas-Trip
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Figure 15

GUAM PELAGIC FISHERY
ANNUAL PERCENT SPECIES COMPOSITION
FOR PMUS, TUNAS, AND COMBINED
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Figure 16
GUAM COMMERCIAL FISHERIES
ANNUAL LANDINGS BY SPECIES CATEGORY
ALL FISHING METHODS
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Figure 17
GUAM COMMERCIAL PELAGIC FISHERY
ANNUAL LANDINGS OF PELAGIC SPECIES
BY TROLLING AND UNSPECIFIED METHODS
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Figure 18

GUuAM COMMERCIAL PELAGIC FISHERY
ANNUAL LANDINGS OF PMUS BY FISHING METHOD
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Figure 19

GUAM COMMERCIAL PELAGIC FISHERY

ANNUAL LANDINGS OF PELAGIC SPECIES
BY NON-TROLLING PELAGIC FISHING METHODS
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Figure 20

GUAM COMMERCIAL PELAGIC FISHERY

ANNUAL LANDINGS OF PELAGIC SPECIES
BY INCIDENTAL FISHING METHODS
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Figure 21

GUAM COMMERCIAL PELAGIC FISHERY

ANNUAL LANDINGS OF PMUS SPECIES
FOR TROLLING AND UNSPECIFIED METHODS
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Figure 22
Guam Pelagic Fishery
Major Species Composition For
Estimated Total Landings
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Figure 23

Guam Creel Survey Pelagic Fishing
Trip Length, Catch Per Hour, and
Catch Per Trip
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Figure 24

Catch Per Trip Of Guam Commercial

Vessels Making Pelagic Landings
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Figure 25

GUAM COMMERCIAL PELAGIC FISHERY

AVERAGE MONTHLY LANDINGS BY SPECIES CATEGORY
ALL FISHING METHODS 1979-1988
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Figure 26
GUAM COMMERCIAL PELAGIC FISHERY
AVERAGE MONTHLY LANDINGS OF PMUS SPECIES
FOR TROLLING AND UNSPECIFIED METHODS 1979-1988
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Figure 27

GUAM COMMERCIAL PELAGIC FISHERY

MONTHLY MAHIMAHI LANDINGS
FOR TROLLING AND UNSPECIFIED METHODS
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Figure 28

GUAM COMMERCIAL PELAGIC FISHERY

. MONTHLY WAHOO LANDINGS
FOR TROLLING AND UNSPECIFIED METHODS

20000

18000

16000 A

T

14000 71

12000 1

10000 t

Pounds

8000 ¢t

6000 1

4000 T

2000 1

79 80 81 82 83 84 85 86 87 88
Year

38




Figure 29

GuaAM COMMERCIAL PELAGIC FISHERY

MONTHLY MARLIN-UNSPECIFIED LANDINGS
FOR TROLLING AND UNSPECIFIED METHODS
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INTRODUCTION

The Fishery Management Plan (FMP) for the Pelagic Fisheries
of the Western Pacific Region was implemented by the National
Oceanic and Atmospheric Administration's National Marine
Fisheries Service (NOAA Fisheries) in 1987. The Western Pacific
Regional Fishery Management Council (Council) developed the FMP
to manage the pelagic resources occurring in its area of
jurisdiction as defined in the Magnuson Fishery Management and
Conservation Act of 1976. The management goal of the Pelagic FMP
is to maintain pelagic stocks at optimal population levels while
managing foreign fishing; promoting equitable domestic
~utilization of the resources by commercial, subsistence, and
recreational sectors; eliminating waste from incidental harvest;
and diminishing the risk of gear conflicts.

The pelagic management unit species (PMUS) covered by this
FMP are given below.

Common Name ' Scientific Name
Mahimahi (dolphinfish) Coryphaena hippurus
Pompano dolphinfish C. equiselis

Wahoo Acanthocybium solandri
Indo-Pacific blue marlin Makaira mazara
Black marlin M. indica

Striped marlin Tetrapturus audax
Shortbill spearfish T. anqustirostris
Swordfish Xiphias gladius
Requienm sharks Carcharhinidae
Thresher sharks Alopiidae
Hammerhead sharks Sphyrnidae

Mackerel sharks Lamnidae

The Pelagic FMP required the Council to establish a Pelagic
Plan Monitoring Team (Team) to prepare an annual report on the
status of the pelagic fisheries for each of the island areas
served by the Council. The Team decided to adopt a modular
approach to developing the annual report, whereby each island
area would develop an individual report for its pelagic fishery
and would submit the report to the Team for review. This report
module is submitted to the Team on behalf of the Commonwealth of
the Northern Mariana Islands' (CNMI) Division of Fish and
Wildlife (DFW) to help the Team determine the effectiveness of
the FMP in meeting its goal in the CNMI.

Preparation of this report was a cooperative effort among
staff of NOAA Fisheries Honolulu Laboratory's Western Pacific
Fishery Information Network (WPACFIN), a contractor of the
Council, and a newly appointed Team member from DFW. Some of the
tables and figures were prepared by the contractor using computer
programs developed specifically for the Council for that purpose;
other data summaries, tables, and figures were prepared by
WPACFIN staff using ad-hoc programs and data base queries. All
data used in this report were collected by DFW staff. The DFW is
upgrading its computer processing capabilities to enable its new

1




team member to complete all processing for writing future
reports. The WPACFIN is assisting DFW meet this goal. This
annual report module on the pelagic fisheries of the CNMI was
prepared through cooperative efforts of the agencies involved and
is the official submission of the DFW to the Team for the 1988
calendar year.

FISHERY PERFORMANCE DATA

The CNMI commercial pelagic fishery operates mainly around
the most populated islands of Saipan, Rota, and Tinian. The
fishery is conducted primarily with small outboard~-powered boats
making almost exclusively 1-day trolling trips. A few inboard--
powered boats larger than 25 feet occasionally take multiple-day
trips. The DFW has been collecting fishery statistics on the
commercial fishing fleet located on Saipan since 1976 by
collecting data at points of sale. The data collection system
was improved substantially after 1982, and data from the early
years are not comparable to those collected after 1982. Only
data since 1979 are presented in this report, and caution is
advised when interpreting trends in the fishery for the early
years. Because of misleading fishing effort data in the 1979-82
span, some graphs include only data since 1983. Additionally, no
information on method of catch is collected, although it is known
that trolling is the method used almost exclusively by CNMI
fishermen to catch pelagic species. The DFW has a creel survey
sampling program designed to make estimates of total landings,

whether sold or not, but those data are not included in this
report.

Commercial fishery performance data are summarized in Tables
1 and 2 and Figures 1-17 in Appendices A and B, respectively.
Although tuna species are not covered by the FMP, they are
included in various tables and figures because they are, by far,
the most important pelagic fishery resource harvested in the
CNMI. Commercial harvesting of shark species is essentially non-
existent. Annual summaries for years prior to 1988 have been
included in this report because species subtotals not provided in
the first annual PMT report have been added to the tables. For
brevity, tables of monthly statistics are not included in this
report, but are available for review at the Honolulu Laboratory.
For additional background information on DFW's data collecting
systems, assumptions and analyses used to summarize data in this
report, the pelagic fishery, or specifics on other CNMI
fisheries, refer to the Team's other annual reports, volumes of
WPACFIN's "Fishery Statistics of the Western Pacific" (Hamm and
Kassman 1986, Hamm and Quach 1988, 1989). Comments on the data
summarized in the tables and figures of this report are provided
under the following subsections as identified in the FMP.

1. Total Catch, Foreign and Domestic, by Species and Gear
. No licensed foreign fishing under the FMP has taken place
Since the plan came into effect; hence, there are no foreign data
to summarize. Total domestic "catch" data are not available,
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only "landings," which are reported below.
2. Total Landings and Estimated Revenues by Species and Gear

_ Domestic commercial landings of pelagic species in 1988
equaled 267,619 pounds, which nearly reached the peak year of
1984, despite fewer trips than that year. The value of these
landings, $327,260, surpassed all previous years (Figure 1). The
PMUS landings reached an all-time high in 1988 (Figure 2),
because mahimahi landings were the largest on record (Figure 3).

3. Fishing Effort

Fishing effort was estimated in terms of the effective
number of trips in which each pelagic species or species group
was landed. An effective trip for a particular species (or
species category) is defined as a fishing trip resulting in
the landing of said species (or species category). The total
number of effective pelagic trips increased in 1988 (Figure 1),
as did the number of trips for the PMUS group (Figure 4),
primarily because of the substantial mahimahi season (Figure 5).

‘However, trips landing wahoo and billfish declined in 1988
(Figure 5).

4. Annual and Quarterly Catch Rate by Species and Gear

Catch rate is calculated by dividing the landed weight of a
species (or species category) by the number of trips resulting in
a landing of any of the pelagic species, including tunas.
Quarterly catch rates are not provided; however, annual, monthly,
and average monthly catch rates are summarized in Figures 6, 7-9,
and 10, respectively. The annual catch rate of mahimahi
increased in 1988, whereas the annual catch rate for wahoo and
billfish decreased slightly (Figure 6). As expected, catch rates
were highest during the peak seasons for each species.

5. Relationships Among Fishery Sectors
5.1 Species Categories

Annual landings of PMUS have been relatively low and exceed
only those of the miscellaneous pelagics category (Figure 2). 1In
contrast, annual landings of tuna and the all others category
have been substantially higher. On average, species category

rankings are tunas, all others (primarily reef fish), PMUS, and
miscellaneous pelagics.

5.2 . Fishing Methods
Fishing method is not determined from the purchasers of fish

and is not recorded; however, it is known that trolling is the
only method capturing significant quantities of PMUS in the CNMI.




5.3 Fishery Stability

A total of 289 fishermen (boats) have landed pelagic species
commercially since 1979. The annual number of fishermen landing
pelagic species commercially has been fairly stable since 1983,
as has the number of fishermen landing over 5,000 and over 10,000
pounds of pelagic fishes annually (Figure 11). The percent of
the total landings of pelagic species made by the major fishermen
has also remained fairly constant since 1983 (Figure 12). An
average of 12 fishermen landed over 5,000 pounds of pelagic
species each year and were responsible for about 75% of the total
commercial pelagic landings. Of these, the top six fishermen
typically landed over half of the total pelagic catch.

6. Species Composition

On average, the rank of species contributing to the landings
of PMUS is mahimahi, wahoo, billfish, and sharks (Figure 3).
While annual mahimahi landings generally exceed those of wahoo,
average landings of wahoo on occasion rank first. Billfish
landings have been low while shark landings are insignificant.
Species composition seems to be fairly stable in the fishery, but
no statistical analyses have been performed on the data to
confirm this apparent stability.

7. Trends
7.1 Landings

No obvious significant difference in the trend or species
composition of the pelagic fishery has occurred since the last
annual report, although rigorous statistical methods have never
been applied to the data. The 1988 mahimahi season produced

record landings while billfish and wahoo landings declined from
the previous year.

7.2 Fishing Effort

Annual effective fishing effort (trips) for the PMUS group
and the PMUS species are plotted in Figures 4 and 5,
respectively. No long-term trends are obvious, although no

statistical methods have been applied to the data to test this
statement.

7.3 Catch Rate

Annual, long-term monthly, and average monthly catch rates
(Figures 6-10) show fluctuating annual catch rates, distinct’
seasonality, and higher catch rates for each species during its
highest seasonal abundance. No long~-term trends in catch rates

are obvious, but no statistical analyses have been performed on
the data.




8. Seasonal Patterns of Fishing

Except for the excellent mahimahi season, no noticeable
differences occurred in the seasonal pattern of the pelagic
fishery during 1988. Average monthly landings indicate that
January-April is the best season for PMUS although there is an
increase in October as well (Figure 13). The tuna fishery
exhibits a seasonality with higher landings from April through
the summer months and lower landings in the winter. The landings
of the miscellaneous pelagics and all others categories show
little evidence of any seasonality. Figure 14 indicates that the
January-April PMUS season is due to the landings of mahimahi,
while the fall season is due to the entry of wahoo into the
fishery. Landings of billfish increase from June-September but
are still small. Shark landings are too small to discern any
seasonality. The long-term monthly landings of mahimahi, wahoo,
and marlin show distinct seasonal patterns (Figures 15-17).
Seasonality in landings may also be affected by the influence of
seasonal weather patterns on the number of trips made by the
relatively small boats that comprise the CNMI's fleet. This
relationship requires further examination.

9. Size Composition

Size composition statistics were not available for 1988.

ENFORCEMENT ACTIVITIES, PLAN ADMINISTRATION, AND PROBLEMS

This section should be added by the NMFS Enforcement branch
and the U.S. Coast Guard.

RESEARCH RESULTS

The DFW has implemented a new- pelagic species sampling -
scheme to determine the biological characteristics of local fish
populations. Data on species taken by trolling will be collected
by DFW field trips at least three times per month, rather than
once a month as done previously. Sampling periods will coincide
with lunar phases (new, full, and quarter), and data will be
collected on species, body size, sex, gonad state and weight, and
area of capture. Gonadosomal indices will be calculated for
each species. Data will be analyzed to determine life history
characteristics of local species populations in waters off Saipan

and Tinian.
PROBLEMS REQUIRING COUNCIIL CONSIDERATION AND ACTION

The fishery seems stable, and DFW staff identified no
problems requiring Council action.




ASSESSMENT OF MONITORING PROCESS

Existing computer programs for summarizing and analyzing
available data are insufficient to properly monitor the resource
and describe the fishery. Assistance is needed to develop these

tools to be used by DFW biologists in preparation of subsequent
annual reports.

RECOMMENDED ACTIONS

To date, only visual interpretations have been used on the
data. More thorough and statistically valid analyses should be
performed on the data to determine whether trends or problems
actually exist in this fishery. The Team should identify
specific questions about the fishery; form hypotheses to answer
these questions; determine analytical methods to test these
hypotheses; provide guidelines for interpreting the analyses; and
determine what constitutes trends, changes, or problems in the
fishery. The team should develop specific recommendations for
format and content of the annual report modules. A special 2~ to
5-day workshop should be held, possibly in concert with the
Bottomfish Team and select members of the Council's Scientific

and Statistical Committee, to resolve these problems for all
Council management areas.

The creel survey data that DFW has been collecting since
1986 should be included in the description and analysis of the
pelagic fishery. Computer programs are need to do this.

The commercial landings system should be improved on Saipan
(coverage increased and/or verified) and expanded to Tinian and

Rota. Enforcement of data submission and accuracy should be
increased. ) :

Length-frequency and biological sampling should be
implemented to monitor the major pelagic species.
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APPENDIX A: TABLES

Table 1

Summary of the CNMI Commercial Pelagic Fishery, 1979-88

| } 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 |
[Number of fishermen (boats) | ] | | . [ | | ] | | |
|tanding pelagics | 36 | 21 | 24 | 29 | 92 | 97 | 75 | 9% | 60 | 77 |
|Number of trips which | } | |- ] | | | | | |
| Landed pelagics | 556 | 94 | 102 | 163 | 1408 | 1847 | 1446 | 1492 | 1079 | 1425 |
|Number of fishermen (boats) | | | | | ] ] | I | |
[landing over 5,000 pounds | 4 v 1 v 3 ] 14 | 13 b9 1 13 | 8 | 13 |
|of pelagics in the year | | | | | | | | | ] ]
[Number of fishermen (boats) | | | | | | ] ! | | ]
Itanding over 10,000 pounds I3 1 o | 1] 1] s Il 91 4} 71 5| 8 ]
fof pelagics in the year | | | | | | | ] | | |

|Percent of total pelagics ]
|landed, that were landed ]
|by fishermen with over | 89
]5,000 pounds for the year |

[Percent of total pelagics |
Ilanded, that were landed i

[by fishermen with over | 83
| 10,000 pounds for the year |~

|Total landings |Pounds |103030| 15591 90097]104203[196788|272909|187378|245967|164055|267619|
of Pelagic species |-------- | | | | | | | | | | |

[¢including Tunas) |Dollars | 89158] 19162|104558]112102| 198710| 264203 | 195372 267013 | 190150327260 |




Table 2

CNMI ANNUAL COMMERCIAL LANDINGS OF PELAGIC SPECIES
DIVISION OF FISH AND WILDLIFE

EFFORT, SALES, AND REVENUE
BY YEAR AND SPECIES

OFRRMHOOKFHREOO

el el =

FISHING NUMBER WEIGHT REVENUE
YEAR METHOD SPECIES TRIPS (LBS) %
1979 UNSPECIFIED PMUS TOTAL . 155 16363 16170
MAHIMAHI 104 11603 10562
WAHOO 49 3788 4477
BILLFISH TOTAL » 6 972 1131
MARLIN-UNSPECIFIED 6 972 1131
TUNAS TOTAL 454 86078 72306
PMUS & TUNAS 552 102441 88476
PELAGICS-MISC. TOTAL 13 589 682
RAINBOW RUNNER 4 318 379
MISC. TROLL FISH 9 271 303
ALL PELAGICS 556 103030 89158
1980 UNSPECIFIED PMUS TOTAL ' 12 4186 6184
MAHIMAHI 7 2150 3225
WAHOO 11 1879 2802
BILLFISH TOTAL 1 157 157
MARLIN-UNSPECIFIED 1 157 157
TUNAS TOTAL 90 10595 11751
PMUS & TUNAS 94 14781 17935
PELAGICS-MISC. TOTAL 8 810 1227
RAINBOW RUNNER 5 140 222
MISC. TROLL FISH 7 670 1005
ALL PELAGICS 94 15591 19162
1981 UNSPECIFIED PMUS TOTAL - 29 15866 19725
MAHTMAHI 27 7008 8198
WAHOO 13 6763 9163
BILLFISH TOTAL 5 2015 . 2244
MARLIN-UNSPECIFIED 5 2015 2244
SHARKS 2 80 120
TUNAS TOTAL 88 66832 73607
PMUS & TUNAS 102 82698 93332
PELAGICS-MISC. TOTAL 11 - 7400 11226
RAINBOW RUNNER 4 511 876
MISC. TROLL FISH 10 6889 10350
ALL PELAGICS 102 90098 104558

= e e B e e




FISHING
YEAR METHOD

1982 UNSPECIFIED

1983 UNSPECIFIED

1984 UNSPECIFIED

Table 2 (Cont.)

SPECIES

PMUS TOTAL
MAHIMAHI
WAHOO
BILLFISH TOTAL
MARLIN-UNSPECIFIED
SHARKS
TUNAS TOTAL
PMUS & TUNAS
PELAGICS-MISC. TOTAL
RAINBOW RUNNER
MISC. TROLL FISH
ALL PELAGICS

PMUS TOTAL
MAHIMAHI
WAHOO
BILLFISH TOTAL
SAILFISH
MARLIN-UNSPECIFIED
TUNAS TOTAL
PMUS & TUNAS
PELAGICS-MISC. TOTAL
RATNBOW RUNNER
MISC. TROLL FISH
ALL PELAGIGS

PMUS TOTAL
MAHIMAHI
WAHOO
BILLFISH TOTAL
MARLIN-UNSPECIFIED
TUNAS TOTAL
PMUS & TUNAS
PELAGICS-MISC. TOTAL
RAINBOW RUNNER
MISC. TROLL FISH
ALL PELAGICS

10

NUMBER

TRIPS

324
204
131

24

23
1207
1340

94

23

72
1408

296
128
178
12
12
1688
1826
38
14
24
1847

WEIGHT

102174

21236
11151
7008
3077
47
3030
165600
186836
9953
818
9135
196789

18596
6091
11270
1235
1235
250966
269562
3347
527
2820
272909

REVENUE PRICE
($/1B)

(%

83643
105214
4860
4615
245
110074

23248
11316
8461
3471
71
3400
164763
188011
10699
994
9705
198710

21635
6026
14215
1394
1394
238129
259764
4439
615
3824
264203
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FISHING
YEAR METHOD

1985 TUNSPECIFIED

1986 TUNSPECIFIED

1987 UNSPECIFIED

Table 2 (Cont.)

SPECIES

PMUS TOTAL
MAHIMAHI
WAHOO
BILLFISH TOTAL
SAILFISH
MARLIN-UNSPECIFIED
TUNAS TOTAL
PMUS & TUNAS
PELAGICS-MISC. TOTAL
RAINBOW RUNNER
MISC. TROLL FISH
ALL PELAGICS

PMUS TOTAL
MAHIMAHI
WAHOO
BILLFISH TOTAL
SAILFISH
MARLIN-UNSPECIFIED
TUNAS TOTAL
PMUS & TUNAS
PELAGICS-MISC. TOTAL
RAINBOW RUNNER
MISC. TROLL FISH
ALL PELAGICS

PMUS TOTAL
MAHIMAHI
WAHOO
BILLFISH TOTAL
SATLFISH
MARLIN-UNSPECIFIED
TUNAS TOTAL
PMUS & TUNAS
PELAGICS-MISC. TOTAL
RAINBOW RUNNER
MISC. TROLL FISH
ALL PELAGICS

11

NUMBER
TRIPS

1446

249
155
108

19

18
1346
1477

39

22

18
1492

233
120
112

15

14
930
1073
14

1079

WEIGHT
(LBS)

154473
180988
6390
516
5874
187378

23701
14237
7250
2214
91
2123
220123
243824
2144
655
1489
245968

20360
7602
10723
2035
67
1968
142673
163033
1022
526
496
164055

REVENUE PRICE
($/LB)

($)

1812
158027
188333

7038

555

6483

" 195371

28392
16633
9421
2338
114
2224
235985
264377
2636
842
1794
267013

25876
9956
13582
2338
107
2231
163092
188968
1183
684
499
190151
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FISHING
YEAR METHOD

Table 2 (Cont.)

WEIGHT REVENUE

1988 UNSPECIFIED

NUMBER
SPECIES TRIPS
PMUS TOTAL 349
MAHIMAHI 260
WAHOO 103
BILLFISH TOTAL 8

- MARLIN-UNSPEGIFIED 8
TUNAS TOTAL 1219
PMUS & TUNAS . 1414
PELAGICS-MISC. TOTAL 34
RAINBOW RUNNER 31
MISC. TROLL FISH . 5
ALL PELAGICS 1425

12

228822 274867

263866 322628

3753 4632
3483 4358
270 274

267619 _ 327260
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APPENDIX B: FIGURES

Figure 1

CNMI COMMERCIAL PELAGIC FISHERY
ANNUAL LANDINGS, REVENUE, AND EFFORT
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Figure 2
CNMI COMMERCIAL FISHERIES
ANNUAL LANDINGS BY SPECIES CATEGORY
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Figure 3

CNMI COMMERCIAL PELAGIC FISHERY
ANNUAL LANDINGS OF PMUS SPECIES
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Figure 4
CNMI COMMERCIAL PELAGIC FISHERY
ANNUAL EFFECTIVE TRIPS BY SPECIES CATEGORY
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Figure 5

CNMI

COMMERCIAL PELAGIC FISHERY

ANNUAL EFFECTIVE TRiIPS BY PMUS SPECIES
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Figure 6
CNMI COMMERCIAL PELAGIC FISHERY
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ANNUAL CATCH RATE OF PMUS SPECIES
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Figure 7

Pounds/Effective PMUS-&-Tunas-Trip

CNMI COMMERCIAL PELAGIC FISHERY
MONTHLY CATCH RATE OF MAHIMAHI
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Figure 8

Pounds/Effective PMUS-&-Tunas-Trip

CNMI COMMERCIAL PELAGIC FISHERY
MONTHLY CATCH RATE OF WAHOO
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Figure 9

CNMI COMMERCIAL PELAGIC FISHERY

MONTHLY CATCH RATE OF MARLIN
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Figure 10

CNMI COMMERCIAL PELAGIC FISHERY
AVERAGE MONTHLY CATCH RATE BY PMUS SPECIES

1979-1988
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Figure 11

Number of Fishermen (Boats)
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CNMI COMMERCIAL PELAGIC FISHERY
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Figure 12
CNMI

COMMERCIAL PELAGIC FISHERY
ANNUAL LANDINGS OF THE MAJOR FISHERMEN
AS A PERCENTAGE OF THE TOTAL PELAGIC LANDINGS

901

Of Fishermen With

Lonc'iings > 5,000 Ibs Per Year

701
60+

so+

40+

301+

—Of Fishermen With
Landings > 10,000

2o+ Ibs Per Year

79 80 81 82 83 84 85 86

87 88
Year

18




Figure 13

CNMI COMMERCIAL FISHERIES

AVERAGE MONTHLY LANDINGS BY SPECIES CATEGORY
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Figure 14
AVERAGE MONTHLY LANDINGS OF PMUS SPECIES
1979-1988
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Figure 15
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Figure 16
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Figure 17
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